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NOTrcES TO C0RRE8P0ND£NTI». 

The two papers^ which we learn hj a letter fyam Piofessor Oebsted of Copen- 
hagen were sent to this Jomrmai bf tk Fo^q^a^UiMSB of Copenhagen have never 
reached us. If Mr Feldbosg, to whom thqr were sent, should see this notice, 
we trust he will forward the papers without delay* 

A replj t* Mr Ckakles Bell will appear in our Hezt ^Tumher, together with 
« deBDOBStratioft af his cnors respecting the inToUiataiy rotatory motion of the Eye« 
ball, a doctrine which he still persists in maintaining. 

We have received A*s very excellent set of observations made at Rome on the 
16th January ; and also his interesting *0&fffn;a<toi» on the Climate of Naples ; 
and his Remarkt on Mount Vesuvius^ which will appear in next number. We shall 
be ^ad to hear from him as often as convenient. 

I 

% 

We cannot refer our Correspondent J. R« to any work better than Mr Barlow's, 
published in 1823, and containing all the recent discoveries on electro-magnetism. 
He will be glad to learn, however, that a most complete account of the subject is 
now preparing for the Edinburgh Ekctclop^dia, by Professor Oersted of 
Copenhagen, the distinguished founder of this new science. It will appear under 
the head of theeho-electbicitt in vol. xviL part ii. of that work. 

We beg to acknowledge the receipt of the excellent sets of observations made on 
lie 15th January by Mr Staveley of Nattiagham, Mr W. Snow Harris of Plymouth, 
Mr Murdoch, Hmitly Lodge, Mr Christison, Burdsyards, Dr Jackson, and Mr 
Macvicar at St Andrew's, Mr W. Edgworth, Edgworthstown, the Rev. R. But- 
ler, Trim, county elf Meath, and ihese made at Tubingen. We trust that these 
l^tlemen and others who take «n interest in such observations, will not forget 
those on the 15th of June next. 

In answer to C.'s inquhry respecting the most complete Rain*Gage, we beg to re- 
fer him to the very ingeniotis one invented by Mr Donovan, and described in the 
Dublin Philosophical Journal We regret exceedingly to observe that the circum- 
stances of the times have obliged the proprietors of this excellent work to disconti- 
nue it. It contained many original and truly valuable articles, and was conducted 
with an honesty and candour of no ordinary Jdnd. 

Mr Foggo's valuable paper on the Dew Point Hygrometer will appear in next 
|<^umber. 

The interesting papers £ram our esteemed Correspondent in India will appear in 
next Number. 

%* Our Correspondents are earnestly requested to transmit their Commimications 
to the Editor before the 5th of March, the 5tii of June, the 5th of September, and 
the 5th of December. 

Authors and BeokseUers who wish their Works noticed early in this Journal, are 
requested to transmit tiiem through the PubUshers. Books of Voyages and Tra- 
vels are mu^ nested, and will be returned when desored. 
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NOTICES TO CORRESPONDENTS. 

We have received our Correspondent A*8 Letter fhnn Rome, and shall be glad 
to hear again from him when h^ returns to Scotland. 

Mr E.*8 Essay is too elaborate for our pages, and is more suited for a Medical 
Journal. 

We would recommend it to M. to send his Model to the Society of Arts for Scot- 
land, which holds its meetings twice every month in the Royal Institution. If it 
' merits it, it may appear at the General Exhibition of inventions, which is to take 
plac6 in May 162?« 

We shall be happy to solve the difficulties mentioned by our Bristol correspond, 
ent so far- as we can ; but we cannot undertake to be expounders of scientific riddles. 

M. D.*8 observations on Vision cannot be inserted. If he will give us a personal 
interview with huhy we shall demonstrate to him the fallacy of his experiments. The 
papers to which he alludes are certainly full of experiments and observations ; but they 
are bad ones. Nature may be interrogated by a thousand and one experiments, and 
yet may not give a response worthy of being recorded. 

We have received J. C.*s observations on the Mean Temperature of the Earth, 
containing new formulae for determining the mean temperature of different points 
on the earth's surface. The author has committed a mistake in considering the mean 
temperature as an angle^ of. which he gwes the sine and cosine* Owing to the acci- 
dental circumstance of the polar temperature being not far from 0°. and the equato- 
rial temperature above 80^. in Fahrenheit's scale, the formulae give tolerably correct 
results ; but if he uses the Centigrade scale or Reaumur's, he will find that his for- 
mulae are entirely inapplicable. We shall be glad to receive J. C.*s Meteorological 
Journal, or an annual abstract of it, as it promises to be a valuable one. In answer. 
to J. C's query, we beg to state that correct indications cannot be obtained from 
hygrometers in frosty weather. Captain Parry found that with Daniell's hygrome* 
ter he could never obtain a deposit on the back of the instrument, below an atmo- 
spheric temperatiire of +6**. of Fahr. 

Mr Naswyth's description of an instrument for measuring the comparative expan- 
sibility of metals, will appear in our next number. 

Mr Scouler's paper on the temperature of the North West Coast of America, will 
appear in next number. ■ ' ' 

Our Corresponde*»»° "'p earnestly requested to transmit their Communications to 
the Editor before vr«w.h, the 10th of June, the 10th of September, and 

the lOth of Dece 
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Art I. — Specimen of the use of Notation in the Analytit of 
CryataUine Forms. By the Reverend W. Whkwell, Tri- 
nity College, Cambridge. Communicated by the Author. 

The notation by wliich the faces of crystalline forms shall be 
designated, is, I believe, among persons who have p^d sn 
imperfect attention to the subject, looked upon as a matter not 
of great importance, nor offering any decisive principle of se- 
lection with respect to the different systems which have been 
proposed. It is probably taken for granted by most, that 
such a notation can only answer the purpose of registering the 
mode of derivation of crystalline faces in a manner easily un- 
derstood and recollected ; and that, therefore, simplicity and 
symmetry are the only merits which it can aspire to. This is, 
in fact, the case with respect to Ilauy's notation ; and though 
that system might perhaps be improved and extended, it could 
hardly be made subservient to any ulterior object. 

If, however, we have a notation which indicates, by means 
of geometrical or arithmetical considerations, the law by 
which planes are derived, these indications may be used in 
Ending the relations of the planes to one another, and the 
angles which they make. Such a notation is that of Weiss, 
which differs very little from "a system which I had proposed 
in the Pbilosophicoi Transaciiona, (Part i. 1825,) without 
being aware that any similar method had been elsewhere 
brought forwards. And by means of either of these systems, 
-we may, from the designation of the planes of a crystal, de- 

TOL. TI. »0. I. JAN. 1827. A 



S Mr Whewell on the use of Notation 

termine its form, and the other circumstances of its geome- 
try. And conversely, from the angles made by its faces, or 
from other considerations, we may obtain the laws of derivation 
by which its faces are produced, as has also been shown in va- 
rious cases by Mr Levy. 

But the fact is, that it is possible to obtain, in almost all 
cases, the laws of crystalline derivation more simply. That is, 
not by knowing the magnitude of the angles which the faces 
make with oae another, but by certain properties of the form, 
as the parallelism of some of the edges, the figure of some of 
the planes, &c. ; and these considerations supersede the ne- 
cessity of measuring the angles themselves almost entirely. 

Now, in order to make these deductions, it is most conve- 
nient not to suppose all faces derived from one general law, un- 
(}er which the indices only make the difference, as is the case 
in Weiss^s system, and in mine ; but to conceive the forms de- 
rived by titfo or three laws, more ample, and less general ; 
laws 8o selected, that such properties as are joienticuied in the 
last paragraph .may be found arranged in classes, and may 
thus enable us to make our inferences by reference to a small 
number of principles. This is the important and beautiful 
rimplification which has been established by Mohs. 

In order to facilitate our reasonings of this kind, it becomes 
proper to have a notation, declaring by means of which of the 
laws so classified our forms are obtained, and expressing also 
the primary or fundamental farm from which the derivation is 
made. And this is the object of the notation which I shall 
propose, and which is different from that of Mohs in several 
respects, but subservient to his system. 

The following instance is produced as a specimen of the 
reasQpings. above mentioned. And it will perhaps illustrate, 
more clearly than language can describe, how, with such a 
system, and such a notation,, the determination of the laws by 
which crystalline faces are derived, becomes simple and easy. 
The requisite steps for this determination are these : The laws 
of derivation being eacplained, a few propositicxis are establish- 
ed as omsequences of them, with respect to relations of the 
edges and fi ^ nd by ref^^rence to these propositions, we 

are able, f trace the law by which it is dedu- 
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ced from the fuDdamenlal form. As my object here is to ex- 
emplify the mode of deduction only, and not to give an expo- 
ation of the method, I shall merely put down the steps by 
which each of the faces of a certain complicated tigure may be 
analyzed, giving in the margin the enunciations only of the 
theorems which it is necessary to assume. 

The notation which I shall employ is different from that of 
Mohs, but seems to me to be that to which Mr Mohs's natu- 
rally bends when we remove a few anomalies and arbitrary 
designations, and replace them by such modes of representa- 
lion as the symmetry of the method, and the principle of 
tTMiIing any superduous assumption plainly suggest. 

The example which I shall take belongs to what has been 

called the rhombohedral eyaiem ; which includes such figures 

• u cui be derived from a rhombohcdron. These may be de- 

Kiibed generally as forming at each extremity of the figure 

3-and 6-^ded pyramids. 

Let the equilateral 3-sided pyramid, which is formed by 
the faces of the fundamental rhombohedron, be called R. 

Let aoy equilateral 3-sided pyramid) on the same base, and 
with an axis equal to p times the former be called pR. 

Let any 6-sided pyramid be deduced from pR by three 
lymmetricol faces of planes, each plane being drawn through 
BQ angle of the base, parallel to the next slant side ; such, 
that if we draw from tile angle corresponding to this slant 
aide a perpendicular on the opposite side of the base, the por. 
tion of this perpendicular produced, which is intercepted by 
the plane, shall be m limes the perpendicular. And let the 
form bounded by such planes be pVim. 

When any of these figures is turned round its axis, through 
180°, it is represented by ^R'' on pR'm; and the forms are 
said to be transverse to the former ones. 

.^y S-aided pyramid, or rhombohedron which can be de- 
duced from R, may be represented by pR or pB', and any 
&^ided pyramid which can be deduced, may be represented 
by pRm, or pR'm. 

Let now Fig. 1. of Plate I. represent a crystalline form, (for 
instance a crystal of carbonate of lime,) belonging to the rhom- 
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bc^edral system, in which it is required to obtain the law of 
derivation of each of the faces. 

If we had the faces c only, the others being suppressed, and 
then produced, they would form at the upper extremity a 
three-sided pyramid. In the same manner, the faces a, d, e^ re- 
spectively, would form three-sided pjrramids, but transverse ta 
the former, and therefore derived from R^. Let pR, p^R^, 
j^^R', jr'W, represent the pyramids. 

The facesy*by themselves would form a 6-sided pyramid. 
In the same manner, the faces 6 would form a 6-sided pyra- 
mid. Let qKrOj ^Rm' represent these pyramids. 

The faces g are manifestly parallel to the axis, and agree 
with the faces of a rhombohedron, of which the axis is infinite. 
Hence they are represented by the symbol x R. 

Therefore we have the symbols corresponding to the faceff 
thus, 

pR, f/W, fRf, pifR!, 00 R, gRf?i, j^Rw'. 

c a e ^ & f * 

and we have to determine />, j/, j, wi, &c. 

To Jind p. We may assume one of the rhombohedrons 
which occur to be the primitive form ; and it will be conve- 
nient to take for this the one of which the faces are c. Hence 
pR is R, and;7=:=1. 

To find pf. If we had only the faces c and a, (suppressing 6,) 
it is evident that the faces a would truncate the edges of the 
rhombohedron with faces c. Hence the latter rhombohedron 
being R, the faces a belong to J R^ (A.) Therefore pfR% is 
JR^andy=|. 

To Jind pf^. If we suppose the faces c increased, till they 
intersect the faces «, * it will be foun^ that the intersections 
will be parallel to the inclined diagonal of the rhomb c; and 
consequently the faces c will then be bounded by two paralld 
lines, and will truncate the edges of the rhombohedron, of 
which the faces are e. Hence c being R, e is 2R' (A.) 
Therefore jp^'R' is 2R' and p',=z «. 

. (A.) itkms of forms jdR^ ^P^'> ot pR!, 9/)R the first trun- 
cates it id. 

* In ^f carbonate of lime the faces e may be enlarged 

by deal 
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To find q. If we suppose all the faces Buppressed beeides 
cand^ we shall have a G-sided pyramid, terminated by a 
3-sided pyramid, and the faces c of the f^^ded pyramid 
will be rhombs, in consequence of the parallelism of the lines 
wliich bound its faces. Hence, c being R, y is Rm (B ;) and 
5 = 1, w» being still undetermined. 

To find m. Tlie faces e manifestly truncate the alternate 
edges of the pyramid whose faces are/, [namely, the more acute 
edges.) Hence e being 2R', and / being Rm, we have the 
relation — j — = 2, (C.) Therefore m == 3, and jRm, which 

designates/, is R3. 

To find m'. The faces 6 intersect the faces^ in lines which 
are horizontal, (the axis being vertical.) Hence J" being BS, 
£ ifi fR3, (D,) and m' = 3, ^ being still undetermined. 

To find 5*. The faces a manifestly truncate the alternate 
edges of the pyramid of which the faces are b, (the more acute 
edges .) Hence a being JR', and b being ^R3, we have the 

relatioo '-^-- — tf t^ J. (C,) and 5'=: 5. Therefore y'Bm', 
which designates 5, is ^RS. 

To find p'". If we suppose all the faces to be suppressed 
bemdes b and d, since the intersection of b and d is parallel to 
the intersection of b and b, it is manifest that the edges of the 
rhombohedron whose faces are d, are replaced by the pairs of 
faces of the pyramid b, (namely, the pairs which meet at the 
more obtuse angles.) Hence 6 being \ R3, ^" R, which ia d, 

will be determined by the relation -^-^ — . -j—p'" = -j (E.) 
And d will be I B'. 

(B.) tn combinations of forms, pR, pKm, the faces of pR are rhombs, 
terminating the pairs of faces of pllm. 

(C] Id combinations of forms pTL', qS,m, the former will truncate the 
acute terniina! edges of the latWr, if p =3 -— g, 

(D.) In cojnhinations of fbrms jRtn, ^R»i,(in being the same in both,) 
the edges of combination arc horizontal- 

(E.) In combinations of fonns pR', and fRm, the other terminal edgei 
of the ifttler, in pairB, replace the edges of the rhombohedron pB,' iT 
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Hence writing all the faees whb their proper designations, 
the symbol of the crfstalline form will stand thus. 
JR', R, £R^ |R% 00 R, R8, JRS 

ace d S f ^ 
We halve thus entirely determined the form proposed, with- 
out any information, except what is obvious to the eye on con- 
sidering the figure. And in by far tfie majority of cases, a- 
milar ecmsidemtions^ combined with a few theorems in addi- 
tion to those which we have referred to (A, B, &c.) will suffice 
for a similar solution of the problem. 

The laws of the derivation of the faces being known, and the 
angles of the primary form (R,) the angles which any other 
faces make may be determined by formulae depiending upon 
the primary angles combined with the iitdicM df the derived 
forms, i^d this iB another important use of the system of 
notation of which we here speak. 

The mathematical science of crystalline forms, has there- 
fore for its object, Ist, To show the kind of forms produced 
in each system by the laws g^dmra/ion above-mentioned : 2dy 
To discover and demonstrate such theorems^ with respect to 
these forms, as may be useful : 3d, To classify the combina^ 
tions of these forms, and to show how, from the properties of 
these combinations, we may, by means of the theorems just 
mentioned, form certain rules for obtaining their indices of 
derivation : 4/A, To establish^y&rwit^, by which we may find 
the angles made by any planes of a crystalline form, the in- 
dices being known. These branches of the science being pro- 
perly developed, we shall be able to apply to all crystals of 
which the faces are sufiiciently exhibited, a process of analysis 
similar to that explained in the above instance. 



Art. II. — Comparative Effect ofRotationqfa Solid Iron Bally 
and Hollow Iron Shelly m produmig the deflection of a 
Magnetic Needle. By Pster JBablow, Esq, F. R. S., 
Mem. Imp. Ac. Petrop. &c. Communicated by the Author. 

It appears from the theory of M. Poisson, ♦ relative to the 
phenomena ^ ' ve been observed in the rapid rotation 

• An acc< ^s given in our last Number, p. 328. 
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of troQ bodies, that, although (accordin^r to the results of some 
of my first experimcDts) the attraction of a Eohd ball and hol- 
low shell have the same power on the needle when at rest, 
yet, if they arc both put in rapid motion, their attracting 
power is no longer equal, notwithstanding their diameters, dis- 
tance, and velocity of rotation, be precisely the same. This 
very singular result seemed to furnish the means of submit- 
ting this theory to the test of an experivtentum crucU, and 
Mr Babbage being in Paris at the time this deduction was 
made, he wrote to me, at the request of M. Poisson, to make 
the experiment. 

I accordingly procured one of our largest iron balls, a six- 
ty-eight pounder, 7.87 inches in diameter, and a hollow sphe- 
rical case shot, of exactly the same diameter, weighing just 
one half the former, or thirty-four pounds ; but as I could 
not conveniently suspend the solid ball in the form I had 
adopted in my former rotatory experiments, I had another ap- 
paratus constructed, which is shown in Plate I. Fig. 2, where 
ABCD is a thick plank secured well to the floor, W a long 
wheel turning on its axis, and m a small wheel fixed to an up- 
right axis, to the upper part of which was screwed a short 
wooden cylinder, having a hemispherical cup exactly the dia- 
meter of the ball and shell, and into which they were placed 
when submitted to rotation. The floor was cut away beyond 
AB, and an upright prop FE was driven securely into the 
earth, and the table FG fixed to the upper part, projecting 
over the ball upon which the compass c was placed, which was 
thus relieved from any shaking from the motion of the ball or 
shell. This apparatus was fixed on the magnetic meridian, 
and, in order to increase the apparent effect, the needle was re- 
duced in directive power by a powerful bar magnet placed in 
the meridian beyond the table. 

Every thing being thus arranged, the following experi- 
ments were made :— 
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Under like circumstances, therefore, the deflection of the 
" ball was - - - - 28^24' 

Do. of the shell - - - 15 5 

Which is very nearly in the proportion of their respective 
masses. 

These results were observed under more favourable circum- 
stances than those I sent to M. Poisson ; and although, from 
the heavy ' 'is nature of the apparatus, they can- 

not be s£U that accuracy which is necessary for 

submittin, matical theory to experimental test 
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P^et the difference is so marked as to leave no doubt of the 
mtdn face, that a very different result is obtained when the 
bodies are in motion, notwithstanding their equal powers when * 
at rest, which is, indeed, all I engaged to ascertain. I have 
not at present had the pleasure of seeing M. Poisson's nume- 
rical deductions, nor any sketch of his theory beyond what 
was contained in your last number; it will therefore be very 
gratifying to mc if it should be found, when the theorj.and 
experiments are compared, that the agreement is as close as 
from the nature of the operation we have any just reason to 
expect. 

Royal Militarv Academy, 
23d October 1826. 



P^T. Ill^-On the Females of Pheasants which astume Hie 
plumage of the male. By M. Ibidobe Geofflov Saint- 
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i^BE name of Faisans Coquards is applied by sportsmen to 
le pheasants whose plumage is tarnished and discoloured, 
it in its colours resembles that of the male. It was long be- 
lieved, and an inspection of their colours naturally led to the 
idea, that these Jaisans coquards were males suffering under 
«ckness or in a bad state of plumage ; on the contrary, it is 
now nearly half a century since we have been aware of the 
facts that these birds are females ; a circumstance partly de- 
tected by those who have reared them in a tame state, and 
obnerved their developement, and partly by anatomical dis- 
sections. The true sex of these pretended maies was ascer- 
tained both by Vicq-d'Azyr and Mauduit. 

Mauduit, the author of the ornithological department of 
the Eneyclopidie Meihodique, is hitherto the only writer who 
has furnished us with information on this interesting fact.— 
(See Article OmilJiologie of that work, t. ii. p. 3.) 

" One fact in their history," says this philosopher, " known, 
lo sportsmen, but I believe not mentioned by naturalists. 
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^^& Translated from the Annaiet det Sciences NaltireUei. ^^^H 
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bably obtained the age of five or six years, not only cease to 
be prolific, or are so in a very slight degree, but assume a 
plumage which becomes more and mOre similar to that of the 
male the older they grow, so that they resemble males with 
dull and discoloured plumage.^^ 

He informs us afterwards, that he dissected a cofpmrd about 
1770 ; that Vicq J'Azyr subsequently dissected many, and 
that ell were females, in which the ovary was, to use his own 
words, " so much obliterated as to elude their search." He also 
adds, that a ranger of the forest of Samt Germain had dis- 
covered that old pheasant hens which had ceased to lay ac- 
quired a good deal of the male plumage. " This fact,** he 
observes in conclusion, " has doubtless escaped observation in 
faisanderies^ because there only young females are kept ; but 
the phenomenon has been since verified in the female of the 
golden pheasant of China, (Phasianus pictus, L.) because 
these rare birds are preserved as long as possible." 

Such are the observations of Mauduit, who, it is evident, 
has confined himself to the change of plumage ; and no one 
since his im^e has bestowed any attention upon this interest- 
ing physiological phenomenon, which has even been noticed 
in very few works devoted to ornithology. I am, therefore, 
induced to publish some analogous facts which I have collect- 
ed, and which I regard as suflSciently interesting, and more 
complete, from being the experience of a greater number of 
years. By means of this advantage, I shall be enabled to 
bring forward various details connected with the change of 
plumage, and to show that the passage which Mauduic had 
only seen to be partially efiected, is somedmes full and com- 
plete. 

My observations have been made upon the pencilled phea- 
sant (Phasianus nycthemerus^) the collar'd pheasant (P. tor^ 
quatus^) and the common pheasant (P. colchkus.) 

1. The common Pheasant.'^The female of this species was 
reared iq* the Jaisanderie of the museum. She ceased to lay 
at the age of abqut five years, and the change of plumage be- 
gan to be dev^^ 1 about the same period. It became first 
apparent on y acquired a more yellow tint, and 

upon the ne< which became more lively ; in a 
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short time the whole body esMbited a change. The foUow. 
ing year the colour of the feathers assumed much more of the 
liveliness and splendour of those of the male bird, and from 
that time it might be said that the hen resembled a cock-phea- 
sant whose plumage was dull and discoloured. The third 
year, however, exhibited the change so much more perfectly, 
that it became impossible not to commit mistakes in regard to 
the sex, when the plumage alone was regarded, above all, 
when no male pheasant was by ; forlhe resemblance was very 
great, yet not entirely complete. 

Such was the state of the plumage of this female at eight 
years of age ; she partook freely of her food, and enjoyed 
good hcaltli, and every thing appeared to favour the anticipa- 
tion of perfect male plumage the following year. By some 
accident, however, she was killed. She had always lived like 
the other hen pheasants with the cocks, but after the change 
had become visible in her plumage, she became altogether an 
indifferent object to them. She herself, at the same time, 
neither sought them nor avoided them, but associated with 
them in manner and exterior. 

At the time of her death, her plumage was so near that of 
the male, that persons accustomed to see and even breed phea- 
sants, were deceived, and pronounced it a dead male pheasant. 
Nevertheless, the resemblance was not complete, as we shall 
see by the following observations. 

2. The jiendUed Pheasant.-— The present species excited 
much interest, inasmuch as the observations were more com- 
plete, having been continued for four years and a half. The 
preceding example 1 have brought forward chiefly to assist in 
illustrating the general circumstances attending a change of 
plumage, and the period of time necessary for its perfect de- 
velopement. 

This female had been reared in company witli a male at a 
country house of an old friend of my family, M. Montard, 
notary in Paris, but in her old age was presented to the mu- 

Siie did not begin to exhibit any change till she was eight 
or ten years of age ; much later, therefore, than the common 
pheasant I have noticed. Another remarkable circumEtaoce 
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is, that she ha4 ceased to lay eggs three or four years before 
the change -became apparent ; whereas the common phea- 
sant: ceased to lay and to assume the change about the same 
tune. Some white feathers which appeared among the brown 
ones of the perfect state^ announced the first approach towards 
a masculine character in the plumage. The passage was more 
conspicuous the following season ; but the change could not 
in jreality be affirmed to have been efiected till the third year. 
In the fourth year, the resemblance became complete ; the tuft 
and the tail were even elongated to the masculine proportion, 
while they acquired the brightest colours; and this fact de- 
serves notice, that we not only' see the colours change, but 
their natural proportions likewise. In the fifth year, the si- 
mUarity was identical, and the hen-pheasant was to all ap- 
pearance a cock ornamented with the most brilliant plumage. 

The male bird lived till the period when the change began 
to appear in the female ; and, probably, in consequence of 
being his only companion, he* did not then regard her with in- 
difference. She, on the contrary, fled from him, appearing 
sometimes annoyed by his presence. Nevertheless, when the 
male died, she seemed to be weary of her solitary situation, 
jand on this account wi^ presented to the museum, where she 
was kept for some time. But the infirmities of old age coming 
HDy and her death appearing to be not far distant, she was 
killed, in order that her skin might be preserved before the 
feathers became injured by the effect of some disease. At this 
time she had lived thirteen or foiirteen years, and four years 
and six months had elapsed since the change in the plumage 
commenced. She resembled a male minutely in the finest state 
of plumage, — a fact which any one may convince himself of, 
by inspecting the specimen prepared from the skin, in the 
zoolo^cal galleries of the museum. 

Care has been taken, also, to preserve the sexual organs ; 
their (Ussection demonstrated, by the side of the persistent 
ovary, two littie bodies, apparently the vestiges of the last ovules 
which escaped from the ovarian sac. The aduterum of an 
ovate form was very distinct. It is important to note the pre- 
sence of th^ on account of the observations of Mauduit 
and Vicq-c "(ubject* The feathers of the years 
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receding the last moult were preserved by those who 
possessed the bird, and it is owing to this circumstance, as well 
as lo the memoranda with which they furnished me, that I 
have been enabled to bring forward many of the above de- 
tails. 

S. The Collared Pheasant— The female of the collared 
pheasant, whose history we have now to relate, was reared like 
the preceding, by a private individual near Paris, and web in 
like manner presented to the Museum in its old age. The 
donor mentioned that she had produced eggs several times 
with him ; nevertheless, as the change of plumage was already 
far advanced, and she presented rather the characters of the 
male than the female, it was thought necessary, after her death, 
W-to ascertain the actual sex, by a dissection of the genital or- 



The colours were in effect very similar to those of the male, 

may be seen by consulting the specimen itself, in the gal- 

of the museum. Yet the upper wing and tail covers 

ere red like the rest of the body, tlie collar less marked, and 

le belly much less black than in the male ; so that the resem- 

was by no means so exact as in the preceding example. 

'bus we should not have admitted this case, which we did 

examine in the living state, and consequently did not 

ice the developement, if it had not excited in another re- 

'«pect considerable interest. The spur — a character peculiar 

to the male sex — was present in this bird, and even almost as 

large as in a vigorous perfect male. 

'We find, therefore, that the spur itself is not, among phea- 
■«ants, the exclusive property of the male, but exists occasion- 
ally in the female ; and that a hen-pheasant may, after a cer- 
"tain lapse of time, not only become clothed with the exact 
plumage of the male, but acquire all the external characters, 
the trifling developement of the red circum -orbital membrane 
remaining the only index of its true sex. 

The voice of the old female changes at the same lime as 
ler plumage, and becomes, as has been long known, like that 
' the male. Country people are well acquainted with this 
ict in the common fowl. 
It ought, however, to be here remarked, that it is by no. 
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means rare to see the spur developed^ as an anomaly among 
the females of species^ where the males only are ordinarily fur- 
nished with that organ, especially among common fowls. But 
in this case, besides the spur being mostly mucli smaller, it 
has generally the appearance of an anomalous organ. Thus 
the two spurs are very unequal, and sometimes even, when 
one heel is armed with a very large spur, the other is alto- 
gether without any. It consequently happens, that a female 
may often be distinguished from the male, though in other 
respects resembling him, by the anomalous formation of the 
spur. 

As the pheasant can be domesticated like the common fowl, 
and approximates to it very nearly in organization^ it is natu- 
ral to conclude, that the spur would present similar pheno- 
mena. And so it proved in the hen of the collared pheasant, 
the left spur was developed much more than the right ; it was 
slender, and the surface, as it were, tuberculated. 

Be this as it may, the possibility of the complete change of 
plumage in one species — a fact neither; observed by Mauduit, 
nor by any other ornithologist — ^being well established, are 
we authorized to conclude, that it may equally take place in 
other species, not only of the pheasant, but of other genera ? 
I conceive we can scarcely hesitate to answer in the affirma- 
tive, as far as the species of one genus are concerned, since 
we have seen the change perfected in one instance, and partly 
perfected in two others. Taking analogy for our guide, we 
should be tempted to extend very considerably this conclu- 
sion ; and there are, indeed, many circumstances which come 
in support of it Thus many travellers have descriptions, 
which can only be explained by the supposition that, they 
have spoken of females more or less clothed with male plu- 
mage. M. Dufresne, who is at the head of the zoological la- 
boratory of the museum, has assured me, that the females of 
the genus Ampelis resemble the males in old age. M. Flo- 
rent Prevost has witnessed the commencement of a change of 
plumage in many females of F^ingilla ; and the same obser- 
vation has been ' =» upon the female <rf the Rouge-queuey * 

* This name '^v the French to several birds ; and as 

the author does \ name, we are afraid to ^n upon any 

particular indivii 
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and upon that of the common starling. Lastly, we may re- 
mark, that analogous facts prevail, even in animals of r. very 
diiferent organization, not to mention the human nice. Among , 
women, after the cessation of the catamenia, tlie chin and up- 
per lip become furnished with a true beard,^-a phencaienon 
which no one can deny to be of a similar nature wiUi the de~ 
velopement of the plumage in the hen pheasant. 

We should be wrong, however, notwithstanding these rd- 
raarkahle analogies, to pronounce this phenomenon to be a ge- 
neral fact ; for there are birds in wliich it lias never been ob- 
served. Thus, though the niimber of pea-bens is consider- 
able in the menagerie of the museimi, and though these birds 
are always suffered to die a natural death, and conscijueDtly 
often of old age, it has never occurred that a change of plu- 
mage was remarked ; whereas, in the pheasant it is so fre- 
quent that I could have cited many more instances. Twelve 
or fifteen years ago, a female of the common species nearly 
completed her change in the museum, and I have seen it often 
myself commenced in the hen golden pheasant. 

It is worthy of remark, that the peacock and the pheasant, 
though differing greatly in the point on which we have been 
comparing them, belong, nevertheless, to the Bame group, 
Gallimace^, and are even nearly related genera, a fact which 
renders tlie example more striking. 

It remains also to be noticed, that the young male phea- 
sant and the hc}t commencing her change, are similarly situat- 
ed in regard to plumage ; it is the same in both, and both in 
a certain period, more or less distant, will acquire the perfect 
adult male plumage. The same change will therefore be 
effected in each bird, and it would be natural to suppose, that 
it would take place in the same manner, differing only in ra- 
pidity, the male in a few months passing through that which 
occupies the female a certain number of years. This, how- 
ever, is not the fact. It will be sufficient lo compare the de- 
scriptions given by ornithologists of the young male, with the 
details I have brought forward belonging to old females, to 
perceive, that, in both cases, the change is effected in a differ- 
ent manner, and that in fact it is almost impossible to deter- 
mine whether a hen, in whom the change has commenced, has 
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the plumage of a young cock of such or such an age. It is 
remarkable, that such a diversity should exist among circum- 
stances tending to produce the same end. 

The observations of Mauduit had ahready shown, jthat hen 
pheasants resembled the males in their old age ; that the change 
in the plumage is gradually produced, and more decided, as 
age advances ; and that the ovary is so much obliterated in 
many of such females, as to be no longer perceptible. It 
should be presumable, that those in whom the ovary had thus 
disappeared, were the examples in which the plumage was 
most changed, which is not the case ; for this organ was not 
found in females imperfectly resembling males, while I have 
seen it, in the instance we have described, where the resem- 
blance was absolutely perfect 

> To these facts my observations have contributed the follow- 
ing additional ones :— that the change of plumage commences in 
some fetnales later than in others— that it may either manifest 
itself some years after the female ceases laying, (though it de- 
pends more or less directly on this phenomenon,) or concide with 
that cessation— -that it occurs usually in the fourth year, when 
the change is perfected, and that the female has then not only 
the colours, but the splendour; of the male— -that, like him, 
she may exhibit spurs— that the progression from dull, to 
the brilliant plumage of the adult male, is effected differently 
in the young male and in the old female, although the result be 
precisely the same ;— and lastly, that the change of plumage in 
old females among birds, is not a general fact ; and that, be- 
cause it has been remarked in one genus, it does not even cer- 
tainly exist in other genera of the same family ; while, on^the 
other side, many other distant groups appear to afford ex* 
amples of this remarkable phenomenon. 

Having given the facts regarding the change of plumage in 
the hen-pheasant, as detailed by M. Saint-Hilaire, it may be 
proper to state, that such changes of plumage are by no means 
confined to this species of bird. In a paper on this subject in 
the Wernerian Transactions, by Mr John Butter, (vol. iii. 
p. 183,) wb* ' " " Saint-Hilaire does not appear to have seen, 
a number )rded of the plumage in female birds 
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changing in age to that of the male. Mr Jolin Hunter had 
previously noticed this change in the hen-pheasant and pea-hen, 
in a Memoir published in the Philosophical Transactions, also 
unnoticed by M. Saint-Hilairc ; and Mr Butter has collected 
a number of instances, not only among the Gallina:, but also 
among the Palmipede.^ and Waders, of similar changes. A 
figure of the common domestic hen in the plumage of the 
male, illustrates Mr Butter's paper ; and the circumstance of 
the female of this species when aged, essaying to crow like the 
cock, is a fact known in every poultry-yard in this country. 
A vulgar prejudice permits not the change in plumage to be 
carried further ; for a crowitig hen being accounted unlucky, 
the death of the animal always follows this Incipient change. 
A specimen of a pea-hen beginning to assume the male plu- 
mage, is, we believe, in the Museum of the University of 
Edinburgh. Mr John Hunter regards this change in the 
female plumage as monstrous ; but Mr Butter, with more ap- 
pearance of truth, is disposed to consider " that this change 
of plumage in old hens, is not confined to one, two, or three 
different species, but that probably the same disposition is 
common to numbers of the feathered race i" — " and that the 
change is almost always natural, produced either by the effects 
of age, of sterility, or other causes which tend to work some 
changes in the constitution of birds.^ 



Aet IV. — On Zinhenite, a New Mhieral Species. By Dr 
GttBTAvtrs Rose. Communicated by the Author. 

Ihe shape of the crystals of Zinkenite most nearly resembles 
Plate I, Fig. 3, which is a regular ^x-sided prism (Af,) termi- 
nated by obtuse six-sided pyramids, {/*,) whose faces are set 
on the edges of the prism. 

The following are the principal measures of the at 
culated from the admeasurement given = 150° 36', 
•position of the prism being a regular one. 
MonM= 120° (y. 
PonM = 102° 42'. 
P on P (adjacent) = 165" 2&. 
^ . Poii F (over the apex) = ISO" Sfr. 

VOL. VI. NO. 1. JAN. 1S27. U 
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The faces marked M are usually deeply striated in a longi- 
tudinal direotion ; the inclined faces, though not streaked, are 
uneven, and by no means smooth. The fracture is uneven, 
and does not iM:esent any traces of cleavage. The lustre is 
very bright metallic ; the colour of the crystals themselTes, 
and of their powder, is steel-grey. 

The hardness is t>etween 3.0 and 3.5, a little^ more consi- 
derable than that of calcareous spar. The specific gravity I 
found = 5.303, at a temperature of 10^ R. Another experi- 
n^ent gave 5.310, at a temperature of 10^". 

The crystals are aggregated in groups presenting a colum- 
nar composition ; they occur oq massive varieties of the same 
species, in massive quartz. Their loigth often exceeds half 
an inch, their breadth two or three lines, but frequently they 
are also very thin, and form together fibrous masses. 

When heated alone before the blowjHpe on charcoal, the 
Zinkenite briskly decrejntates, and melts as easily as the grey 
antimony. Small metallic globules are formed, which are eii»- 
tirely volatile, on the blast being continued, while the char- 
coal id covered with a white coating of oxide of lead, and at a 
Httle greater distance from the globules with a white perfectly 
volatile coating of oxide of antimony. In the mattress it de- 
crepitates and melts ; near the assay a small quantity of the 
same kind of black sublimate is formed, as when we treat the 
grey antimony in the same manner ; at a little greater dis- 
tance, a yellow substance is deposited, which becomes white 
on cooling, and may be entirely volatilized. When heated in 
a glass tube, it decrepitates and melts ; a dense white smoke 
fills the tube, and is condensed in the colder parts of the tube, 
but this deposit cannot be entirely volatilized. Near the aa- 
say a melted yellow mass of oxide of lead is visibly. The 
air passing through the tube has a strong smell of sulphu- 
rous acid. With soda, the mineral yields many globules of 
metallic lead. 

Zinkenite is found in the antimony mine of Wolfsberg, 
near Stolberg, in the south-eastern part of the Hartz. 

Several years ago, the q)eclmens of the mineral described 
above, we ♦'^ me by Mr Zinken, the director of the 

Anhalt mi lent to him, I propose the name of 
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Zinkefiite. Mr Zinken himself has given an account of most 
of its characters in his " Description of the Eastern Harts" 
along with some experiments by the blowpipe, proving the 
mineral to conttun sulphur, antimony, and lead, with a little 
copper. I had delayed publishing the description of the spe- 
cies, chiefly because I expected to receive a farther supply of 
specimens, which might have allowed of a more exact deter- 
mination of the regular forms. I am inclined to think that 
the six-sided prism M is not a regular one, but an assemblage 
of several individuals, after the same law, which occurs in ar- 
ragonite. The exact admeasurement of the augles is very 
difficult, particularly on account of the numerous longitudi- 
nal strise. In some crystals, however, whore these stiise be- 
gin only at some distance from the edge, I constantly found 
the angle to exceed 120°, and the mean of two, the most dis- 
tinct I met with, was 120° 3^. If no attention be given to 
ihe Striae, the angles will be found varying from 1181° to 
1244°. The crystalline form of each of the individuals, taken 
separately, seems therefore to be a rhombic prism of 120° 3^, 
{M) terminated by two planes (P,) making over the edge ao 
angle of 150^36' with each other. They are set on the obtuse 
edges of the prism, as in Fig. 4. The mode of their regular 
composition is represented in Fig. 5. Two individuals are 
joined to a third in such a manner, that their pianos M" and 
Jlf" coincide with the planes M and M, of that individual 
to which they are attached. Supposing the individuals to be 
prolonged beyond their faces of composition, a form will en- 
sue, resembling a six-sided prism ; but on two faces, opposite 
to each other, there will be slightly salient angles of 178° &, 
while the six. angles are each equal to 120" 39'. Of the six ter- 
minal edges between the faces marked P, four are equal to 
165° 30' each ; and two others slightly differing from them cor- 
respond to the obtuse salient angles formed on two of the la- 
teral planes of the prism. The inclinaUon of P on M is = 
102° 42'. I found by measurement 102° 34'— 102° 49'. The 
difference among the terminal edges would be decisive, if we 
were not prevented from observing it, by the unevenness of 
the faces. Generally I could measure only one of them, and 
in no instance all the six ; they were found about 165" 40* to 
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165" 50'. With a somewhat higher degree of precision, I 
sdmetimea found the inclination of two faces over the apex ■=^ 
150° S&, as is given ahove. Besides the alternation of par- 
tides of the individuals, the striae may likewise he owing to 
some additional faces, which replace the acute edges of the 
prism, and have therefore nearly the same situatioD as the 
faces of the six-sided prism. 

Zinkenite hears a high degree of resemblance to the grey 
antimony, though it is at once distinguished from it by the 
bright cleavage of the latter, parallel to the short diagonal (rf 
a rhombic prism of about 90^°, by its lower degree of hard- 
ness, which is equal only to 2.0, or the hardness of rock-salt, 
and by its lower specific gravity, which, according to M ohs, 
is only = 4.620. As to colour, hardness, and fracture, it 
greatly resembles Bournonite, but it differs in its regular form, 
though belonging to the same system of crystallization, be- 
^des some slight, yet easily perceptible shades, even in the 
colour, which is darker in Bournonite, and approaches to 
blackish lead-grey, while the hardness is somewhat lower, 
only Z.5 to 3.0 of the scale of Mohs, a httle below calca- 
reous spar. 



Abt. V. — O/t the Case of a Lady Born Blind, wfto received 
Siffhl at an Advanced Age by the Formation of an Artifi- 
cial Pupil* By James Wardbop, Esq. F. K. S. Edin. 
Surgeon Extraordinary to the King. 

The lady, whose case forms the subject of this paper, was 
observed, during the first months of her infancy, to have 
something peculiar in the appearance of her eyes, and an unu> 
sual groping manner, which made her parents suspect that 
she had defective vision. When about sis months old, she 
was placed under the care of a Parisian oculist, who performed 
an operation on both her eyes, with a view to aftbrd her sight. 
The operation on the right eye was, however, followed by 

* This Article is abridged, thoagh very Eli^fhtly, from the original Me- 
inmr, wliich will appear in the nest part ot' the Piiilotophical TrBomctioat. 
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violent inflammation, and a collapse of the eye-ball, thus cau^ 
ing a complete destruction of the organ of vision. The ope- 
ration on the left eye, though equally unsuccessful in attain- 
ing its object, was not followed by any alteration in the form 
or size of the globe. 

From the above early period she had continued totally blind, 
being able merely to distinguish a very light from a very dark 
room, but without having the power to perceive even the si- 
tuation of the window through which the light entered; though 
in sunshine or in bright moonlight, she knew the direction 
from whence the light emanated. With regard therefore to 
the degree of sight, this lady was more completely blind than 
the boy in the celebrated case related by Mr Cheselden, in 
the 35th volume of the Transactions of the Royal Society ; ■ 
for in that instance the boy knew black, white, and scarlet 
apart from one another ; and when in a good light be had that 
degree of sight, which generally continues in an eye aifccted 
with cataract ; whereas in this lady, the pupil being complete- 
ly shut up, no light could reach the retina, except such raya 
OS could pass through the substance of the iris. 

When she was placed under my care she had reached her for- 
ty-sixth year. The right eye-ball wascoliapsed, but the left re- 
tiuned its natural globular form. The cornea of this eye was 
transparent, except at one point near its circumference, where 
there was a linear opacity, which had probably been the cica- 
trix of the wound made during the operation in ber infancy 
The anterior chamber of the eye was of its natural capacity, 
but I could not distinguish any vestige of a pupil, some streaks 
of yellow lymph being deposited in an irregular manner over 
the central part of the iris. There was every reason to be- 
lieve that the retina was sound ; for though she could not 
perceive objects, nor had any notion of colours, yet the cir- 
cumstance already mentioned of her being able to distinguish 
between a very light and a very dark chamber, and between 
a gloomy day and sunshine, rendered it probable that the 
nerve was in a sound and natural state. Under this impres- 
aon, I thought that the restoration of her sight by making an 
artificial pupil was practicable, and certainly well 
, triaL Accordingly, on the 26th of January, I introduced a 
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very small needle through the cornea, passing it also through 
the centre of the iris ; but I could not destroy any of the ad- 
hesions which had shut up the pupillar opening. After this 
operation she said she could distinguish tnore light, but she 
could perceive neither forms nor colours. 

On the 8th of February, a second operation was performed, 
which consisted in passing a sharp edged needle through the 
sclerotica, bringing its point through the iris into the anterior 
chamber, repassing it into the posterior chamber at a snlali 
distance, and then dividing the portion of iris thus included 
b.etween the two perforations of the needle. Only a very 
slight inflammation followed,— the light became offensive to 
her, — she complained of its brightness, and was fi'equently ob- 
served trying to see her hands ; but it was evident her >risioii 
was very imperfect \ for although there was an incision made 
in the iris, some opaque matter lay behind this opening, which 
must have greatly obstructed the entrance of Kght. 

On the 17th of February, a third operation was performed, 
which consisted in still further enlarging the opening in the 
iris, and in removing the opaque matter, by a needle intro- 
duced through the sclerotica. This was followed by a very 
slight degree of redness. The operation being performed at 
my house, she returned home in a carriage, with her eye co- 
vered only with a loose piece of silk, and the first thing she 
noticed was a hackney coach passing, when she exclaim^, 
" What is that large thing that has passed by us 7^ In the 
course of the evening she requested her brother to show her 
his watch) coticeming which she expressed much curio^y, and 
she looked at it a considerable time, holding it close to her 
eye. She was asked what she saw, and she said there was a 
dark and a bright side; she pointed to the hour of 12, and 
smiled. Her brother asked her if she saw any thing more ? 
she replied, " Yes," and pointed to the hour of 6, and to the 
hands of the watch. She then looked at the chain and sefeds, 
and observed that one of the seals was bright, which was the 
case, being a solid piece of rock crystal. The following day 
I asked her ^ ' ^' again on the watch, which she refused to 
do, saying t was offensive to her eye, and that 

she felt vc ung that she was much confused by 
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the visible world thus for tlie first time opened to her. On 
the third day she observed the doora on the opposite side of 
die street, and asked if they were red, but they were in fact 
of an oak colour. In the evening she looked at her brother's 
face, and said that she saw his nose ; he asked her to touch 
it, which she did ; he then slipped a handkerchief over his 
face, and asked her to look again, when she playfully pulled it 
off, and asked, " What is that P" 

On the sixth day, she told us that she saw better than she 
had done on any pfecetling day ; " but I cannot tell what I 
do see ; I am quite stupid." She seemed indeed bewildered 
from not being able to combine the knowledge acquired by 
the senses of touch and sight, and felt disappointed in not 
having the power of distinguishing at once by her eye, objects 
which she could so readily distinguish from one another by 
feeling tbem. 

On the seventh day she took notice of the mistress of the 
house in which she lodged, and observed that she was tall. 
She asked what the colour of her gown was ? to which she 
was answered, that it was blue : " so is that thing on your 
head," she then observed ; which was the case : " and your 
handkerchief, that is a different colour ;" which was also cor- 
rect. She added, " I see you pretty well, I think." The tea- 
cups and saucers underwent an examination ; " what are they 
like P" her brother asked her. " I don't know," she replied ; 
" they look very queer to me ; but I can tell what they are 
in a minute when I touch them." She distinguished an orange 
on the chimney-piece, but could form no notion of what it was 
till she touched it. She seemed now to have become more 
cheerful, and entertained greater expectation of comfort from 
her admission into the visible world ; 'and she was very san- 
guine that she would find her newly acquired faculty of more 
use to her when she returned home, where every thing was 
familiar to her. 

On the eighth day, she asked her brother, when at dinner, 

" what he was helping himself to ?" and when she was told 

it was a glass of port wine, she replied, " port wine is dark, 

and looks to me very ugly." She observed, when candles 

, were brought into the room, her brother's face in the mirror, 
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as well as that of a lady who was present ; she also walked, 
for the first time without assistance, from her chair to a sofa 
which was on the opposite side of the room, and back again 
to the chair. When at tea, she took notice of the tray, ob- 
served the shining of the japan work, and asked ^^ what the 
colour wag round the edge ?'^ she was told that it was yellow ; 
upon which she remarked, " I will know that again.*" 

On the ninth day she came down stairs to breakfast, in 
great spirits ; she said to her brother, " I see you very well 
to-day;^ and came up to him, and shook hands* She also 
observed a ticket on a window of a house on the opposite side 
of the street (^^ a lodging to let;^) and her brother, to cat^ 
vince himself of her seeing it, took her to the window three 
several times, and to his surprise and gratification, she point- 
ed it out to him distinctly on each trial. 

She spent a great part of the eleventh day looking out of 
the window, and spoke very little. 

*0n the twelfth day she was advised to walk out, which 
recommendation pleased her much. Mr -— »- called on her, 
and she told him she felt quite happy. Her brother walked 
out with her as her guide, and took her twice round the 
piazzas of Covent-Garden. She appeared much surprised, 
but apparently delighted ; the clear blue sky first attracted 
her notice, and she said, ^^ it is the prettiest thing I have ever 
seen yet, and equally pretty every time I turn round and 
look at it.^ She distinguished the street from the foot pave- 
ment distinctly, and stepped from one to the other like a pei^ 
son accustomed to the use of her eyes. Her great curiosity, 
and the manner in which she stared at the variety of dbjjects, 
and pointed to them, exciting the observation of maay by- 
standers, her brother sbon conducted her home, much against 
her will. 

On the thirteenth day nothing particular took place till tea* 
time, when she observed that there was a different tea-tray, 
and that it was not a pretty one, but had a dark border; 
which was a correct description. Her brother asked her to 
look in the i«'>^or, and tell him if she saw his face in it ? to 
which she " ^ently disconcerted, " I see my own ; 

let me go i 
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She drove in a carriage, on the fourteentli day, four milei 
on the Wandsworth road ; admired moat the sky and the 
fields, noticed the trees, and likewise the river Thames as she 
crossed Vaushall bridge. At this time it was bright sun- 
shine, and she said something dazzled her when she looked 
on the water. 

On the fifteenth day, being Sunday, she walked to a chapel 
I ^t some distance, and now evidently saw more distinctly, but 
d more confused than when her sight was less perfect. 
!rhe people passing on the pavement startled her ; and once 
a gentleman was going past her, who had a white waist- 
lat and a blue coat with yellow buttons, which the sunshine 
Wught full in her view, she started so as to draw her brother, 
'alking with her, off the pavement. She distinguish- 
the clergyman moving his hands in the pulpit, and ob- 
fved that he held something in them ; this was a white hand- 
rchief. 
I She went in a. coach, on the sixteenth day, to pay a visit in 
■•i&tant part of the town, and appeared much entertained 
^ith the bustle in the streets. On asking her how she saw on 
that day ? she answered, " I see a great deal, if I could only 
tell what I do see ; but surely I am very stupid." 

Nothing particular took place on the seventeenth day; and 
when her brother asked her how she was ? she replied, " I 
am well, and see better ; but don't tease me with too many 
questions, till I have learned a little better how io make use 
of my eye. All that I can say is, that I am sure, from what 
I do see, a great change has taken place ; but I cannot de- 
scribe what I feel." 

Eighteen days after the last operation had been performed, 
I attempted to ascertain by a few experiments her precise no- 
tions of the colour, size, forms, position, motions and dis- 
tances of external objects. As she could only see with one 
eye, nothing could be ascertained respecting the question of 
double vision. She evidently saw the difference of colours; 
that is, she received and was sensible of different impressions 
from different colours. When pieces of paper one and a half 
inch square, differently coloured, were presented to her, she 
not only distinguished them at once from one another, but 
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gave a decided preference to some colours, liking yellow most, 
and then pale pink. ^ It may be here mentioned, that wb^i 
desirous of examining an object, she had considerate dilQi- 
culty in directing her eye to it, and finding out its position, 
moving her band as well as her eye in various directions, as 
a person when blind-folded, or in the dark, gropes with his 
hands for what be wishes to touch. She also distinguished a 
large from a small object, when they were both held up be- 
fore her for comparison. She said she saw different forms in 
various objects which were shown to her. On asking what 
shia meant by different forms, such as long, round and square, 
and desiring her to draw with her finger these forms on her 
other hand, and then presenting to her eye the respective 
forms, she pointed to them exactly : she not only distinguish- 
ed small from large objects, but knew what was meant by 
above and below ; to prove which, a figure drawn with ink 
was placed before her eye, having one end broad, and the 
(»tber narrow, and she saw the positions as they really were, 
and not inverted. She oould alfo perceive motions ; for when 
• glass of water was placed on the table before her, on ap- 
proaching her hand near^t, it was moved quickly to a greater 
distance, upon which she immediately said, ^^ You move it ; 
you take it away."" 

- She seemed to have the greatest difficulty in finding out the 
distance of any object ; for when an object was held close to 
her eye, she would search for it by stretching her band far 
beyond its position, while on other occasions she groped close 
to her own face, for a thing far removed from her. 

She learned with facility the names of the different coloturs, 
And two days after the coloured papers had been diown to 
her, on coming into a room the colour of which was crimson, 
abe observed that it was red. She also observed some pic*, 
lures hanging on the red wall of the room in which she was 
lAtting, distinguishing several small figures in them, but not 
knowing what they represented, and admiring the gilt frames. 
On the same day, she walked round the pond in the centre of 
St Jameses So and was pleased with the glistening of the 

ftun^s rays o well as with the blue sky and green 

shrubs, the she named correctly. 
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It may be here observed, that she had yet acquired by the 
use of her sight but very Utile knowledge of any forms, and 
was unable to apply the information gained by this new sense, 
and to compare it with what she had been accustomed to ac- 
quire by her sense of touch. When, therefore, the experi- 
ment was made of giving her a silver pencil case and a large 
key to examine with her hands; she discriminated and knew 
each distinctly; but when they were placed on the table, side 
by side, though she distinguished each with her eye, yet she 
could not icU which was the pencil case and which was the 
key. 

Nothing farther occurred in the history of this lady's case 
worthy of notice till the twenty-fifth day after the operation. 
On that day she drove in a carriage for an hour in the Regent's 
Park, and on her way there seemed more amused than usual, 
and asked more questions about the objects surrounding her, 
such as " What is that ?" it is a soldier, she was answered ; 
"and that, see! see!" these were candles of various colours 
at a tallow chandler's window. " Who is that, that has passed 
us just now ?" it was a person on horseback : " but what is 
that on the pavement, red ?" it was some ladies who wore red 
shawls. On going into the Park, she was asked what she 
Baw particularly, or if she could guess what any of the objects 
were. " Oh yes," she replied, " there is the sky, that is the 
grass ; yonder is water, and two white things ;" which were 
two swans. On coming home along Piccadilly, the jewellers' 
shops seemed to surprise her much, and her expressions made 
those around her laugh heartily. 

From this period till the time of her leaving London on the 
31st of March, being forty-two days after the operation, she 
continued almost daily to gain more information of the visible 
world, but she had yet much to learn. She bad acquired a 
pretty accurate notion of colours and their different shades and 
names -, and when she came to pay me a farewell visit, she 
then wore a gown, the first of her own choice, with the light 
purple colour of which she seemed highly gratified, as well us 
with her cap, which was ornamented with red ribbons. She 
had not yet acquired any thing like an accurate knowledge of 
distance or of forms, and up to this period she continued to 
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' be very much confused with every object at which she looked. 
Neither was she yet able, without considerable difficulty and 
numerous fruitless trials, to direct her eye to an object; so 
that when she attempted to look at any thing, she turned her 
head in various directions, until her eye caught the object of 
which it was in search. She still entertained liowever the 
same hope which she expressed soon after the operation, that 
when she got home her knowledge of external things would 
be more accurate and intelligible, and that when she came to 
look at those objects which had been so long familiar to her 
touch, the confusion which the multiplicity of external objects 
now caused, would in a great measure subside. 



Abt. VI. — Account of a Survey of the VaUey of the Setlej 
River ^ in the Himalaya Mountains. From the Journal of 
Captain ALEXiiNDEE Gebard, Surveyor to the Board of 

Commissioners. (Concluded from Vol. V. p. 288.) 

jSot being able to prevail upon the Tartar^ to allow them 
to proceed a step further, the travellers unwillingly began their 
return (27th of July.) They again traversed the Keubrang 
pass, and repeated their barometric measurement of it with 
the same result ; halted at Rishk Talam^ 15,200 feet high, 
two miles from their former stage at Zongchim^ and proceeded 
by the Ga/ngtang pass to Rishi Irp6y on the H6ch6 river. 

At the limit of vegetation (16,600 feet above the sea) it 
commenced snowing, and they were involved in a dense haze : 
the guides missed their way, knew not how to proceed, and 
became alarmed. They halted, therefore, for a while ; and, 
the clouds clearing away for an instant, Messrs Gerard got 
sight of a shaghary or pile of stones, the bearing of which they 
took ; and being surrounded by n^ist, steered towards it by a 
pocket compass. The ascent was steep, and they often scram- 
bled over sharp-pointed rocks. They proceeded a mile and a 
half, guided by the compass ; and the lower clouds clearing 
away, they found themselves within half a mile of the shaghar. 
The summit as measured barometrically, 18,295 

feet above tl 
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A stream, that unites with the Tdgtd, lay upon the left the 
greater part of the way ascending the pass ; they descended 
it along the H6ch6, which cumes from the left, where there is 
a great expanse of snow. They followed its course to R'lshi 
Irpit. The valley is generally half a mile broad. The river 
li picturesque : in one part a clear and shaJlow stream, in ano- 
ther it thunders over rocks in a succession of sparkling cascades. 
There are several arches of snow over it. In several places 
its course was partly arrested by rocks from above. It is 
concealed for a considerable space by a huge pile of stones, 
and it forces its way underneath, bursting forth in a large 
body of water, In other places it forms large deep lakes, apd 
leaps over the embankments, *vith tremendous noise, in sheets 
of white spray. 

Limestone, which had been the prevailing rock since they 
first met with it in the vicinity of Zoiigchen, near the Tagla, 
became more rare as they approached Irp6, and disappeared 
near that place. It is there succeeded by mica slate. 

Next day they proceeded down the valley of the H6ch6 to 
Dabling, a place visited likewise in the preceding year, in 
sight of the Setlej, and of the village of Fui, on its banks. 
By the way they passed the highest cultivation yet seen, con- 
sisting of barley, phapur, and turnips, at an elevation of 
13,600 feet above the sea. A htlle lower, the ground was 
covered with thyme, sage, and many other aromatic plants, be- 
sides juniper, sweet-briar and gooseberries. At Pi!i there are 
vineyards and groves of apricots : at Dablhtff, much cultiva- 
tion, and plantations of apricots and walnuts. 

After a halt of four days for astronomical observations, du- 
ring which time the temperature, was warm, varying from 61° 
at. sunrise to 85° at noon, the wind blowing very strongly 
from the S. W., and the sky frequently obscured with light 
clouds attended with a little rain ; they moved (4th August) 
along the banks of the Setlej, or in the bed of the river, to 
Netnig'>a. On the right margin of the river, the mass of rock 
(granite) is so steep, and the fracture so fresh, as to give it tiie 
appearance of having been recently broken. 

Several temporary huts, perched high among the crags across 
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the met J are the summer resideiiee of the hunters of HmngOj 
who loom among the rocks in quest of deer. 

KhSbj a village of but two houses, a mile from Nam^Oj ia 
immediately <^yponte the junction of the lA or SjAA river, <me 
of the largest tributaries of the SeOej^ having its source in 
Ladak. The cheeks of the gulf (solid granite) seem perfectly 
mural fcHr many hundred feet ; one of the arms of the Pargiil 
iQountain limits the left nde of the channel of the SptU. The 
contrast between the two streams is striking : the SjAii issues 
from its almost subterraneous concealment in a calm blue de^ 
body, to meet the Setlg^ which is an absolute torrent, thun« 
dering over the stones in deafening clamour. 

Nam^aj containing eight houses, is the last or most east^n 
village in Baaeha/r : the houses are built of granite, but their 
structure ill accords with the durability of the materials. The 
want of forests, to supply the limber necessary to give union 
to the .walls, is the source of the bad workmanship : the gnu 
nite blocks resist the mountaineer^s rude implements. 

The mountains on every hand are of stupendous height. 
Those immediately at the back of the village exclude the sun 
till eight o^clock ; and the consequent deficiency of solar heat 
retM^ds the ripening of the crops. They were here very back- 
ward : harvest was yet a month distant. 

It had been determined to renew an attempt of penetrating 
eastward, beyond the boundary of British influence, into the 
uj^r valley of the SefkJ. Accordingly they marched to 
SMfM^ in Chinese Tartary, by the Piming pass (13,518 fleet,) 
the boundary between Basehar and Chinese Tartary. There 
could scarcely be a better defined limit : in front the face of 
the country is entirely changed ; eastward, as far as the eye 
can see, gravelly mountains of a very gentle slope succeed 
one another. No rugged cliflb rise to view, but a bare ex- 
panse of elevated land, without snow, and in appearance like 
a Scotch heath. Just beyond the SeUej^ the mi^ty PargtM^ 
an immense mass, rises to 18,500 feet above the bed of the 
rhrer, more than fBl,000 above the sea. To the east of it, in 
the same gra"'*'** range, are several sharp pinnacles, nearly as 
high, beinj ^,000 feet above the sea : on the 

S. W., at t iwn of Shipkt, is an enormous mass 
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30,150 feet high, crowned with perpetual snow. The Shirang 
mountain, over whicli the road to Gdr& leads, exceeds 18,30O 
feet in actual height above the sea : yet only one small stripe 
of snow could be detected on it with the telescope. 

SAipld had been twice before (in 1818 and 1820) viated 
hy the same travellers. They now received a letter from the 
Garpan of Garu (in reply to one sent hy them from Z'mckin,} 
prohibiting their advance eastward. At the same time the 
local authorities were instructed to furnish no provisions at 
any price. 

Messrs Gerard returned to Namgia by the lofty pass of 
Kingma (16,007 feet above the sea:) it is the usual resting- 
place for beasts of burden. Furze and grass extend consider- 
ably higher on each side ; and springs rise, which form a lake 
at the distance of 150 yards. 

Intending to explore the valley of the Li or Sptli river, and 
penetrate by that route as far as might be found practicable, 
they crossed the Setlej by a jk6la, or bridge of suspension, 
made of twigs twisted together. The bed of the river is here 
8600 feet above the level of the sea; the breadth of the 
stream is 75 feet. 

From the Setlej the path leads up the face of a granite 
range to Taz-hi-gaiig, perched amidst ruins of a frightful bulk, 
at the height of 11,850 feet above the sea. The temple and 
residence of the Lamas are still 600 feet higher. Ascending 
upon loose rocks to the highest point of the road (13, SOD 
feet,) they turned the extremity of the range ; and leaving the 
Setlej behind, bent their course to the north, having the Li 
or Spitt on the left, about 5000 feet below, and almost a 
complete precipice. The road continued at a general height 
of 19,000 feet, upon granite, crumbling into sand, and pro- 
ducing a few bushes of juniper and furze. 

A fine prospect suddenly opened: a village (Nikd) in the 
heart of abundant cultivation already yellow, with a broad 
sheet of water, surrounded by tall poplar, juniper, and willow 
trees of prodigious size, and environed by massive rocks of 
granite. 

Separate measurements, at three different tunes (1818, 1820, 
and 1621,) by excellent barometers, and the boiling point of 
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water, determine the height of Ndk6 a little more than 12,000 
&et above the level of the sea : yet there are produced most 
luxuriant crops of barley, wheat, phapur (polygonum ?} and 
turnips, rising by steps to nearly 700 feet higher, where is a 
Xiama^s residence, inhabited throughout the year. The fields 
are partitioned by dikes of granite. At TazJii-^ang they are 
enclosed by barberry and gooseberry bushes. 
■ The seasons are similar to those of our northern latitudes, 
the grain being sown in March and April, and reaped in 
August and September. Snow generally falls towards the 
&ad at October. It sdldom exceeds two feet in depth, but 
. does not leave the ground for nearly six months. Want of 
moisture in the air prevents its earlier descent, since the be- 
ginning of October is winter, under a clear sky. In the middle 
of October 1818, the thermometer at sunrise was seldom above 
30°; now (in August) the temperature was 75*^ at noon, and 
aever below 6S°. * 

The effects of particular eiqposures and localities towards the 
developement of vegetation cannot be more strongly contrast- 
ed than between this and Namgia ; for, although here 3000 
feet higher, the crops were much further advanced. Vast ex- 
tent of arid surface on every side reverberates a surprising 
warmth; and favours an early harvest. 

The leaves of poplar are given to cattle. Besides these, 
junipers and a few willows are the only trees at this elevation. 
Firewood is of furze (tamaj alone, and it is scarce. 

Messrs Gerard were desirous of verifying by trigonometric 
tneasurement the elevation of their old high station on Par- 
gM^ just above Ndk6. In 1818, Captain G. made it 19,411 
feet by three barometers, which agreed exactly (14.675 inches.) 
In 1820 two other barometers were taken to this spot, and 
they showed 14.67 inches. The result of the trigonometric 
measurement now gave 7^447 feet above the former camp, 
which being 11,995 feet, makes the extreme height of the 
peak 19,442 feet above the level of the sea, differing 31 feet 
from the barometric measurement. 

They proceeded along the banks of the Li to Chango. Part 
of the road ' - ^^lain studded with enormous masses of 

rock, seemi G. remarks, to have been under 
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Eiter at no very distant period. The road tlien lay along the 
nk of a rivulet, over water-worn stonea of many sorts, and 
crossing the stream, enters the plain of Chttngo, The village 
is fully 10,000 feel above the sea ; but this elevation does not 
prevent its enjoying a sultry summer, the tem[>erature rising 
to 80° in August. The situation is pleasant, unlike the rude 
and sterile character of the country, The seasons are at least 
a month earlier than at Nak6: aeed-time begins in March, 
and harvest in July and August, Snowfalls from November 
to March, but it is seldom a foot in depth ; and in April and 
May, rain is frequent. The grain crops are those noticed at 
Nd/c6, with ogal ? millet, and fine fields of turnips, pease, and 
beans, all well tasted. There are likewise many apricots. 

The plain Hes east ^nd west, in a dell, through which flow 
two streams, that no so, t escape from their dark and wind- 
ing passages, which are ui-unded by lofty and inaccessible 
crags, nearly perpendicular, than they are conducted in tamer 
conduits, by the industry of man, to the fields, which rise 
one above another in terraces. This glen is terminated on the 
north and south by bare thirsty ridges, on which nothing ani- 
mate appears. On the west is the Li or SpUi river, flowing 
in a tranquil expanse of bed. On the east, at the head of the 
plain, is a high-peaked mountain, on whose summit rests snow. 

The next march was to Chaiigrezhing by the Charang lama 
pass, of which the elevation is 19,600 feet. Here Itmestotie 
was aguin met with, as well as clay-slate, £rc. Pebbles im- 
bedded in clay, and small rounded stones are numerous, all 
having the appearance of having been acted upon by water, 
although the Spiti is nearly 3000 feet below this level, and 
no rivulet is near. The Chdld-d6kp6, a considerable stream 
from the eastward, extremely muddy, and rushing with incon- 
ceivable rapidity between perpendicular cliff's of granite and 
mica-slate, at an altitude of 11,400 feet above the sea, was 
crossed by a wooden bridge. The breadth of the stream was 
25 feet. 

Changrezhing is a dependency of Chango, where are a few 
ruinous houses, inhabited in summer. Its height is 1S,600 
t above the sea. The grains cultivated are wheat, barley, 
Mtot.^ VI. NO. I. JAN. 1827. c 
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pb&pur; and Siberian ba];Iey. The rocks in the vidnity are 
granite, gneiss, and mica. 

Having understood that Chinese were at a short distance 
in front to stop them, Messrs Gerard did not move their 
baggage, but advanced to meet the opposite party. They 
crossed two rivulets, near which they saw the black currant 
in the highest perfection, and larger than any which they had 
hitherto met with. They found fifty Tartars awaiting their 
arrival a mile S.W. of Ch&ret^ the first Chinese village. Not 
being able to prevail on them to allow of their proceeding, 
they returned to Changrezhing, 

In the afternoon they visited the confluence of the Spitz 
vrith the Zangchani or PdriH river, which comes from the 
N.E. ' The last is th^ larger river, being 98 feet broad ; the 
Spitz (from the N.W.) but 72 feet; the former rushing with 
great fury and noise, the latter flowing with a more gentle 
current The elevation was found to be 10,200 feet above 
the sea. 

A mile from Changrezhing^ proceeding towards the river, 
they got among the crags and water- worn passages, whence it 
was no easy niatter to iextricate themselves. Captain G. re- 
marks, that th6y were evidently on the former bank of the 
river: the whole bank was a concreted rubble, hardened by 
the air on the retiring of the waters. After descending a se- 
ries of difficult steps or ledges, each seeming to have once been 
the bank of the river, they arrived at its bed. The distance 
from Changrezhing was three miles and a half. 

They proceeded by the Ch&ngbd pass (11,900 feet above 
the sea,) and crossing the Spiti by a good bridge of three fir 
trees planked over, to Shialkhdrj where there is a fort in a 
commanding situation, on the brink of the channel. The walls 
are of loose stones and unburnt bricks, with houses all around 
the inside. It is in the parallel of 32° N. lat. The river is 
here 10,000 feet above the sea. The climate resembles that 
of Ch&ngo, Hie grain crops are the same ; and apricots are 
plentiful, and of very superior flavour. 

£arf, the fir ''lorre in Spiti^ a dependency of Lddak, is 
distant aboui o the N.W. Messrs Gerard wish- 

ed to visit it] ntervened, and was then unford- 
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R)]e, and there are no bridges. For the same reason 

mid not see the hot wells between the iSpiti and Zangckhmt 
four miles north of SKialkhar. They are in great repute in 
this quarter, and diseased people resort thither from long dis- 
tances, either to bathe in them, or drink the waters. 

The travellers proceeded along the glen of the SpUi to 
Lakh, which is 12,900 feet abo^ie the sea, whence they de- 
scended into the bed of the YUlang river, a middling sized 
stream, rising among perpetual snow in the west. It is in- 
creased by rivulets from either side ; and above the ford, a 
stream gushes from the brow of the mountain, and is precipi- 
tated into it in a transparent cascade. Hence the angle of 
ascent was 34°, rising 2000 feet perpendicular, in a distance 
of one mile, over hard gravel. Difficulty and danger in a 
thousand forms attend the traveller's progress : when he clings 
to the bank, he frequently brings away a piece of it. In some 
places there are many large stones amongst the gravel, which 
it requires much caution to avoid setting in motion, for one 
displaces others, so that sometimes a space of 100 yards of 
gravel and stones moves downwards at once, and the larger 
stones, bounding over the slopes, are showered to the bottom 
amidst much confusion and noise. Now and then nitches for 
the point of the foot were cut ; and Messrs Gerard, not taking 
off their shoes, as their followers did, were often obliged to 
grasp tlie nearest person's hand. They reached the top with- 
out accident, much wearied with climbing, and rested upon 
the verge of the gulf, and enjoyed a refreshing breeze at the 
height of 12,700 feet, blowing over an extensive tract, which 
resembles a heath. Thence they descended to the village of 
Liu, which occupies a slip of land on the right bank and in 
the bed of the Spiti, embosomed by sterile masses, glowing 
under the ardor of a tropical sun. From this the climate ac- 
quires a delicious softness. On the east is a solitary rock 60 
feet high, which was formerly the site of a fort now in ruins: 
southward, the plain is washed by a stream called Lipak, fall- 
ing into the Spiti a bowshot distance. 

They halted on the 15th August, on account of rain. In 
p^e evening, when it cleared, they visited the iSpiH, which i 
CJMre broad. It was measured 258 to S74 feet wide. The' 
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river is rapid, and at this season appears to contain a greater 
body of water than the Setlej. The snow had within two 
days descended on the granite range of mountains across the 
Spitii to 16,000 feet. At NdkOj judging from the heights 
before determined, it was certainly not under 18,500 feet. 

Crossing the Lipak under the village, by a firm and well 
nosed sa/ngo, they resumed their journey, (16th August) and 
ascended, by a steep path over giranite and mica slate, to the 
height of 11,600 feet above the sea, and proceeded at this 
level for a mile, winding round sharp projections of rocks into 
recesses, in and out again, where the pathway bordered upon 
|»:ecipices of 2000 and 3000 feet. They turned their backs 
ilim the Li or SpUi, and its deep abyss, and entered the 
ChSmg dell, which sends its waters to that river. 

The mountains have an extremely sterile and parched as- 
pect. No grass covers them ; and a few tufts of aromatic 
plants are idl the vegetation they here present The appear- 
ance of a village and green fields was singularly refreshing. 
7hase of Chtda/ng and Hcura were passed, to encamp at 
Hamgo. 

'r This village is 11,400 feet above the sea, situate at the head 
qi a deU in the bosom of cultivation. TUere are a few pop- 
lars, but no apricots. The luxuriance of the crops can scarce- 
ly be exceeded. The ear of the Siberian barley showed so 
lavge and full,' that the average of eight picked casually was 
seventy-eight fold. Most of the fields w^ere yellow, and a few 
had been cut 

The glen runs east and west, and has a nearly level surface. 
A stream flows on each side of it, and one through the middle ; 
and the supply of water never fails. 

The mountains around are limestone : the same had been 
observed at Chdling, Those on the north are steep and na. 
ked ; on the south more gently inclined, and they are covered 
with grass and furze. 

The miu'ch of the next day was to Sungnam by the Han^ 
grang pass (14,800* feet above the sea.) The limestone is 
broken by the action of the weather into a gravelly surface, 
thickly clad wii '""'rjer, and short grass, the arid pas- 
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tiirage of the cattle. Horses were seen loose, feeding at the 
height of 15,000 feet above the sea. 

From the pass the view extended to the elevated range be- 
tween the Setlej and Indus, from N, 15° E. to N. 10° W. It 
is most probably a tontinuation of the lofty range seen fi-onl 
Keibrang. It was so completely covered with snow, that rot 
a rock could be distinguished by a telescope of large magnify- 
ing power. 

Limestone disappears," and clay-slate is frequent, near Sung' 
nam. This populous place, in the valley of the Darbung, 
had been already visited by Messrs Gerard (in 1818.) It is 
9350 feet above the sea. At this place, where they halted 
for severiri days, (17th to 2fith August) Captain Gei-ard re- 
marks : " The situation is fine, in a glen bounded on tbe 
north and south by lofty ranges of mountains, the passes 
through wliich are nearly 15,000 feet above the sea. On the 
N.W. lip the course of the Darbtmg, is a high pass to Spiti ; 
and to the S.E., the Setlej, at the distance of several miles. 
For the space of five miles, this valley presents a sheet of cul- 
tivation. There are two crops here, and the grains are bar- 
ley, ogalf and phapurf there is plenty of pease, beans, and 
turnips ; and wheat and Siberian barley thrive at great cleva- 
lions upon the slopes of the dell. Around the village are 
vineyards, and orchards of apples, apricots, and walnuts. 

" In this neighbourhood the pine, to which we had long 
been strangers, begins to raise its head ; it is stunted in growth, 
and thinly scattered upon the surrounding mountains. 

" We stopped here till the 28th August, and at times we 
were somewhat incommoded by the heat. During our halt 
the temperature of the open air ranged from 60° to 82°. For 
two or three hours after sunrise low clouds were seen hanging 
about the hills, but they dispersed as the day advanced. lu 
the evening, and during the night, dark clouds charged with 
thunder appeared towards the N. W., but there was scarcely 
any rtun. About 1 p. m. an easterly wind sprung up, and it 
increased in violence till 5, when it subsided till 9 r. M. 

" Snow falls in November, and covers the groiuid more or 
less until March ; but it is seldom two feet in depth." 

From S^ngrtam the travelleis proceeded to visit the MA- 
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nerang pass, and thence to Mines. I eontinue to transcribe 
Captain Gerard^s account of this excursion, in his own wiwds, 
unabridged. 

** The road from Singnam to R6p& (four miles) lies in the 
dell along xhe bank of the D&rb&ng. Fields and hamlets are 
scattered on either hand ; and apricots and apples occur at 
every step. The glen is about a bowshot in breadth, and the 
mountains on each side are crumbling clay-slate and limestcme, 
bearing a few dwarf pines. Near the village of SMbk is a 
copper mine, which was formerly worked. The height of 
R6p& is 9800 feet : so the seasons and productions are similar 
to those at S^ngnam* 

'* We had with us twelve days^ supplies, which, from the 
goodness of the rpads, were transported upon horses, mules, 
and asses. Here, however, we were obliged to exchange our 
carriage for sheep ; and the adjustment of the loads occuped 
so much time, that we found it necessary to halt for the night 

^^ The next day we proceeded to 2L resting-place for travel- 
lers, named Famachm^ (ten miles and three quarters.) At 
$ rst the road was level for a short way,^and it led through 
fields of beans and bowers of apricots ; then there was an as- 
cent of two miles and a half, latterly steep ; but the path was 
good to T&m6kcu pass, 13,400 feet high. The surrounding 
hills are slaty, and crumble away at the surface, which is al- 
most naked, a few dwfurf pines ^d juniper bu^es occurring 
now and then, 

^' Below this the £rst branches qf the D^arbiing are concen* 
trated. The streams are amongst perpetual snow, and rush 
down from different directions in clamour aqd foam to unite 
their waters. 

'^ The next four miles are of an extraordinary nature, scarce- 
ly to be described : rugged cliffs, banks of hard gravel much 
inclined to the river, mural precipices, and sharp pointed rocks 
succeed one another. 

'^ After a series of difficulties and dangers, we descended to 
a considerable stream, which we crossed by a wooden bridge, 
and proceeded upon level soil to SdmdA^ a few huts occujned 
ty the sheph ' their flpck3. Hence to camp, a distance 
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of two miles, the path was nearly plain, and we passed through 
a belt of birches at the immense elevation of 1 4000 feet. 

" It is so named, after the species of juniper called P&ma, 
(which is the only wood for fuel found in the vieinity) and 13 
13,700 feet above the sea. 

" This was a very fatiguing march for loaded persons. 
Sumdo is the usual stage, and the next docs not cross the pass ; 
but it had been snowing for some days upon the heights 
around, and our guides preferred crossing the chain on the 
second day from R6pa for fern- of bad weather. 

'* Part of the baggage arrived during the night ; and from 
this time forward, the tent, with some other things, were lost 
^ght of. 

" The Darb&ng is here much reduced Jn size. The cliffs 
rise from the water's edge in wild disorder, and every year 
marks them with decay. Their sharp summits crumble away 
by frost and snow, and large portions of rock are precipitated 
into the bed of the river. 

■' The following day we marched to Sopona, a halting-place 
for travellers, distant eight miles^and three quarters. 

" The road lay upon the bank of the Darb&ng, which it 
crossed thrice by immense arches of snow, covered with heaps 
^ of stones that had fallen from above. 

' The mountains arc of limestone, and end in peaked sum- 
Ik nits of many curious forms, inclined to the north at various 
k angles. Not a trace of vegetation meets nourishment there ; 
■4nd the snow cannot find a rest, but is hurled down, together 
^.With the rock itself, and is exhibited at the bottom in accumu- 
lations of a frightful magnitude. 

' We had now come two miles and three quarters, and the 

kll was terminated, and close round. The Darbung is lost 

■.among the fields of snow where it is generated, and the whole 

} .ppace on every side is floored with ice and frozen snow, half 

^ hid under stones and rubbish. In some places the snow is of 

incredible depth, and lies in heaps. Having accumulated for 

i together, it separates by its gravity, and spreads deao. 

lation far and wide. 

iTe had never before observed such enormous bodies of 
ind ice, nor altogether so wonderful a scene. So rafad 
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and incessant is tbe progress of destruction here, tbat pilea of 
stone are erected to guide the traveller, since the pathway is. 
often obliterated in a few days by fresh showers of splinters. 

^^ Our elevation was now upwards of .15000 feet, although 
we had but ascended in company with the river, againi^ its 
stream. Here only began our toils, and we scaled the slope 
of the mountadn slowly ; respiration was laborious, and we felt 
exhausted |it every step. The crest of the pass was not visible^ 
^id we saw no limit to our exertions. 

'^ The road inclined at an angle of SO®, and passed under 
vast ledges of limestone. The projections frowned above us 
in new and horrid forms, and our situation was different from 
any thing we had yet experienced. 

" Long before we got up, we were trouWed with severe 
beadachs, and our respiration became so hurried and oppres- 
sive, that we were compelled to sit down every few yards, and 
even then we could scarcely inhale a sufficient supply of air. 
The least motion was accompanied with extreme debility and 
a depression of spirits, and thus we laboured for two miles. 

'^ The last half mile was over perpetual snow, sinking with 
the foot from three to twelve inches, the fresh covering of the 
fcnrmer night. The direct road leads in the centre of the gap^ 
but we made a circuit to avoid the danger of being swallowed 
up in one of the deep rents, which were now covered up with 
the new snow. 

^^ The day was cloudy, and a strong wind half froze us. 
The rocks were falling on every side, and we narrowly esca- 
ped destruction. We twice saw large blocks of stone pass 
with incredible velocity through the line of our people, and 
between two of them not four feet apart. 

" We reached the summit of the pass named Mdnerang at 
half past 2 p. m. Its elevation is 18,612 feet by barome- 
tric measurement. There is here a very circumscribed spot, 
where is a shcbgharj or pile of stones, free from snow. 

^' Leaving the pass, we travelled over snow, and descended 
gently for a mile. The wind blew with great violence, and 
benumbed us ; but the sun shone bright, and caused a reflex- 
ion tbat affectc ' yes, but did not inflame them much, 
for at this aeai K>ft and somewhat soiled, but in 
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wint^, vhen it is frozen and sparkles like diamonds, the in- 
flamniation is very distressing and painful. 

" After quilting the great sno<v-bed, the road became ex- 
tremely rough and difScult, leading over the scattered wrecks 
of the cliffs and patches of melting snow, and along the edge 
of a stream \n a channel of solid ice. 

" The adjacent ridges are wholly limestone, without a ves- 
tige of vegetation ; they are even deserted by the snow, and 
exhilnt an enormous extent of pure rock, and shoot into slen- 
der summits of a great variety of forms. 

" We encamped at the foot of die slope that stretches from 
the pass, where the glen takes a regular shape ; the stream 
^treads out and ripples upon sand and pebbles ; the moun- 
tains Giant away, and some stunted vegetation appears at their 
bases. 
" The elevation of the camp was 15,200 feet above the sea. 
" At sunrise of the following day the thermometer was at 
31'; but the night must have been colder, for the dew which 
fell upon our bed-clothes (we had no tent) was so completely 
frozen, that in the morning our blankets were as tough as the 
liRrdest leather. 

" We proceeded towards Manea (distant six miles and a 
quarter) through the dcil that leads to Manerang pass, along 
the bank of a rivulet which has its source amongst the snow- 
beds in that direction. There is a good deal of soil and bush- 
es, and we passed fine crops of wild leeks at the height of 
15,000 feet. 

" Three miles and a half from camp we came to an open 
valley, being an expanse of sand and pebbles. We followed 
the stream till it entered a lake upwards of a mile wide ; and 
here, leaving it to the right, we proceeded to Manet, winding 
through low gravelly hills covered with idmd bushes. 

*' Manes is a large village (of about fifty houses) in two 
divisions, separated by a stream. It is elevated 11,900 feet 
above the level of the sea, and lies on the right bank of the 
Spiti river, 400 or 500 feet above its bed, 

*' Around the village is some level soil, bearing crops of 
wheat and barley, and (awa) Siberian barley, which do not 
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* . ^^ 

extend higher than 12,000 feet above the sea. The grains 

were almost ripe, and there were a few poplars in the vicinity.^ 
After a halt of a day at Manes^ where the temperature va- 
ried (1st September) from 62° at sunrise to 81° at the hottest 
time of the day, Messrs Gerard proceeded to Tingdi^ a small 
village in the district of Pinu^ comprised in the province of 
Spiti. They kept along the right bank of the river, a little 
above the stream, and then descended into the bed of the 
Spiti river, to the village of S6lak. The dell is frequently a 
mile across, and the river winds through it in many channels, 
among islands of sand and pebbles, which are covered with 
barberry and other bushes. The fort of Dwnkar^ opposite 
this, is a considerable place, containing about forty houses, 
which, as at SKialkhar^ are inside. The walls are partly stone, 
partly mud^ and the position is among rugged projections of 
gravel. Its altitude is not less than 13,000 feet above the sea. 
Above the fort two rivers unite; the largest, which has a 
bridge of ropes over it, rises in the Pdrdldsd range on. the 
N. W., and is called either SpiH or Ktmjom ; the other, also a 
large stream, is named Pinu ; its principal branches have their 
sources near Tari pass, on the S. W. 

Near Solak, where a meridian altitude of the sun was taken, 
is the highest latitude Messrs Gerard reached in this journey, 
viz. 82° 6' 34". . 

The best road crosses the Pinu at this place, and proceeds 
on the other side ; but the stream was not fordable. It was 
attempted, but the current was found to be much too rapid. 
They had no choice but to encounter the difficulty of a most 
frightful descent. In one place is a notched tree from rock 
to rock, for the passage of a chasm : beyond this, a line of 
rocky ledges excavated for the toes to enter : above the crags 
overhang, and beneath is a precipice more than 100 feet deep. 
Unloaded people get over with the utmost difficulty ; the bag- 
gage therefore was lowered by ropes. Immediately beyond 
this they came to an inclined rock, 100 feet high, which they 
had to climb over : it was nearly smooth, and could scarcely 
be ascended barefooted. The path continued dangerous for 
a mile ar "* her, upon hard gravel sloping steeply to . 

the rive] from a quarter to half a mile wide. 
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Md is occupied by sand and limestone pcbblea : the moun- 
tains on either side are of limestone, sharp at the summits, 
tut crumblbg below. 

rAigrfi is 12,000 feet above the level of the sea: the houses 
IK two stories : the lower half built of stone ; the upper of 
vnbumt bricks; the roofs flat: and on them the firewood, 
collected with great labour, is piled. Not a single tree is 
near, and the few prickly bushes seldom exceed three inches 
in height. The climate here is cooler than at Manes. The 
temperature at sunrise was 45% and in the middle of the day 
78°. 

The di strict of 5pift', which comprises Pinu as well as Manes, 
is situate between Chinese Tartary, Ladak, Kulu, and Baae- 
har, and pays tribute to each. The inhabitants are all Tar- 
tars, and follow the Lama religion. There are lead mines. 
The villages are from 12,000 to 12,500 feet above the level of 
the sea. Toward Ladak the habitations must be still more 
elevated, and the country very barren, and the climate inhos- 
pitable. 

It was the intention [of Messrs Gerard to have gone on to- 
wards Ladak, and returned by the Tari pass, which is the 
most direct road. But entreaties and the offer of a douceur 
of 150 rupees were unavailing : the Lafa, or chief person, 
would not hear of their proceeding onwards, or attempting the 
Tari pass. 

After a fruitless negociation, which lasted two days, they 
returned to Manes, and thence to S6p6na ; and again (7th 
September) by the Maneramg pass to Pamachan, Sumdd, and 
R6pa. The barometric measurement was repeated with near- 
ly the same result. The Darbung river was only half its for- 
mer size, for a few days had brought on winter, and the stream 
was now but slowly and scantily supplied amongst the ice. 
The snow had not descended more than 400 feet lower, since 
they last crossed the pass, but the great fields had a new thick 
covering frozen hard. Shortly after leaving the pass it began 
to snow, and continued till they arrived at Pamachan. Upon 
the old snow-beds it lay at 14,500 feet; but what fell upon 

I J ground, melted at 16,000 feet. 
Sumdo is about 13,500 feet above the level of the sea. 
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They crossed the Ddrbtmg under the village of Gfobwi^fj and 
ascended the face of a thinly wooded hill to the elevation rf 
13,600, where they encamped at the distance of a mile froBh 
any kind of fire-wood ; but the spot afforded water. The up- 
per limit of the pines in this neighbourhood is 1^300 ; the : 
juniper scarcely extends 100 feet higher. At sunrise the * 
thermometer was 39^*'. Every thing around was coverefl with 
hoar frost. 

They ascended the JRunangpssB^ 14,500 feet above the sea; 
the mountains are of clay-slate ; and the creeping juniper, as if 
it had found a congenial soil, spreads its roots higher than the 
pass. 

Descending from the zone of tro&ij thay travelled several 
miles upon an undulating tract much indented, but preserv- 
ing a height above the limit of trees ; and leaving the popu- 
lous villages of Kanam and Labrang at a profound depth be- 
low on their left, they descended into the dell in which ZApe or 
Lidang is situate. The village is considerable, the houses en- 
tirely built of KSU pine, small, compact, and exactly resent 
bling cisterns. 

The bottom of the dell stands 8700 feet above the sea ; tbe 
vine is cultivated ; and there are orchards of fruit trees around. 
A few of the grapes were now (10th September) ripe, and the 
apples, which are the largest observed in KunawoTy are of a 
delicious flavour. 

The mountains are clay-slate, granite, gneiss, and mica- 
slate. 

The travellers proceeded by the Werang pass, (13,000 feet 
above the sea) crossing the Kiehang river (a large and very 
rapid torrent forming a series of waterfalls) by a good wooden 
bridge, to Pangpa or Pangi^ ^00 feet above the Seii^j and 
9^00 feet above the sea. There is here very little soil or 
level ground : the houses are crowded together ; and the vine- 
yai^ds, fields, and pasture lands, belonging to the village^ are 
miles distant 

The march was through a fine wood, large beds of juniper, 
and fine forests of pine, most part of the way. The upper 
limit of the "c '^Hserved at 13,000 feet, the highest bir- 

ches at 12 \e rhododendron at 12,700 fiset. 
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• This day, (lllh September,) Captain G. observes, termina- 
ted their adventures amidst frost and desolation. They bade 
farewell to the serenity of a Tartaric sky and its charms. 
K*<£efore us," he says, " we beheid dark clouds ; we already 
11 the moist warmth of the periodical rains, and wished our- 
reB back among the Tartars, their arid country, and vast 



!he rest of the journey follows the course of the Setlej, 
it emerges from the mountains into the plains of Hin- 
Lhan. 

They now entered the lower Ku7iawar, and cros^ng, by a 
»ango, the Malgun, a rapid torrent passiing to the Setlej, they 
tr«versed a pine forest along a belt of highly cultivated land 
bUer^iersed with orchards and the richest vineyards : in the 
midst of which is Chini, a large village, contiguous to which 
ire seven or eight others. The soil slopes gently to the 
SelleJ, and is loaded with fine crops. It is the most extensive 
plain ia lower Kundwar, and forms a striking contrast with 
the heavy woods and rocky clifls which overhang it. Just op- 
posite are the huge Saldatig peaks. 

Here, on both sides of the river, grapes attain tlie greatest 
perfectioQ. Some are dried on the tops of houses; some made 
into spirits; the rest eaten ripe. Eighteen varieties, distin- 
guished by separate names, derived from colour, shape, size, 
and flavour, are cultivated in Kunawar. 

f com Chini, the road assumes very ragged features ; many 
nide balconies, flights of steps, and notched trees occur. The 
soil is crowded with countless varieties of gay flowers and 
many odoriferous plants. Cumin is plentiful, and forms an 
article of export to the plains. 

The height of this spot is 10,200 feel. The rocks are gra- 
mte and gneiss, forming a succession of precipices, with a so- 
Etary tree here and there. The path is narrow, and skirts 
(be brink of the abyss, looking down upon the SetUj, 4000 
feet below. 

R6gi, where they halted, is 9100 feet above the level of the 
sea. Towards the Setltj there are vineyards, and around the 
village, apricots, peaches, and apples. 
Thence they ascended to tbe height of X0,900 feet through a 
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forest of straggling pines, of the species called if t or Niora (Mr 

E I phin stone's Chilgusca.) It does not here flourish to the wesl- 
TBrd of Wanghu. The road rises and fails upoa sharp point- 
ed rocks, and now and then a flight of steps occurs, Opposiw 
is the confluence of the Baspa with the Setlej. Its waters make 
a very consideratle addition to this far-travelled river, Tfie 
road descends precipitously (2600 feet) to Ruitffar, a small 
stream. The face of the hill is unwooded, but beautifully &- 
versified with wild flowers, and clothed with rich pastures for 
thousands of sheep. Hence to Mini or Mirtin^, a small vil* 
lage 8550 feet above the sea, the path ascends and descends 
amidst dwarf pines and oaks. 

The Yula, a considerable stream which rises amongst the snow 
in the N. W. and fails into the Seilf^, was crossed 1200 feet 
below the village. On its banks are many fertile fields. Thence 
the road ascends through a wood of oak and holly, which af- 
fords shelter to many varieties of pheasants ; passes the village 
of Omi, and arrived at Tholang; a village containing fifty- 
five families, and agreeably situated on botli banks of a rivo- 
let. It is 7300 feet above the level of the sea. The whole 
of the rocks in this tract are gneiss. In several spots the 
ground had been torn up by bears in search of the honey et 
the field-bee, which is here common. 

At a short distance from Chegaon, the road passes unda 
a natural arch of granite formed by the contact of two \ta- 
mense blocks. The travellers then descended to the Setlej, 
and continued for several miles along its banks, sometimes a 
little elevated above it, more frequently dipping down to the 
edge of the stream, which is very rapid. The rocks on both 
sides arc worn into many caves, whicli re.«cho the roar of the 
river with tenfold noise. 

A very dangerous ascent was next encountered along the 
face of smooth ledges of granite, very steeply inclined to the 
In these the nitches for support scarce admitted half 
the foot, and were cut at very inconvenient distances. 

Arriving at the summit, the road again descended into an 
abyss 1200 feet deep. The distance was but half a mile, 
which b1 -'"i^iincss of the slojic. 

The itaiu torrent, here teais its way amongst 
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nst masses of granite with frightful velocity and noise. The 
cucades formed by the rocks in its bed, throw up the ^ray 
krsn amazing height, washing the crags which are loaded with 
a tank vegetalion. In the dell of this torrent lies the secluded 
diBtrict of Wajigpd, containing seven small villages. 

The Wangar ia formed by two streams. One called 
Surch, rises amongst the snow ; the other, which retains the 
Axnmon name, proceeds from the foot of Tdri pass. 

IHnii is about four marches from iVanffp6 ; and it was by 
the Tori pass Messrs Gerard intended to return, could they 
have prevailed on the Lafit to concede to their wishes. The 
Pius ia not reckoned so high as Maiierang, and probably does 
not exceed 17,000 feet. 

After crossing the WaTtgar by a wooden bridge, the road 
continues along the edge of the Setlej for half a mile to Wang~ 
to, where there ia a bridge of ropes across the river. Its 
breadth within the banks (which are of granite) is here 92 
feet. It is the narrowest point : the average breadth in this 
part is from 250 to 300 feet. The bed of the river Is 5300 
feet above the sea. 

Messrs Gerard stopped in a large natural cave till three 
o'clock, and having seen their baggage across, proceeded to 
NangHnio, by a very steep and rugged ascent, and then along 
a well cultivated hill face. 

The journey was troublesome and fatiguing. It rained, 
slightly at first, but latterly poured down in torrents. 

Nanganeo is a tolerably sized village, 6900 feet higli (above 
the sea.) A few grapes are cultivated in this district, but 
owing to the periodical rains, do not thrive. Pear-trees, 
bearing large and abundant fruit, are frequent near the vil- 
lages. Tlie fruit is dried upon the tops of houses, and forms 
part of the winter stock. 

Proceeding towards Taranda, the travellers passed tiirough 
a beautiful wood of stately pines, many of them from 20 to 
27 feet in girth ; the pines are called Kelu by the natives. 
This timber is almost everlasting. It resists the attack of 
insects, and is therefore used in the construction of temples, 
houses, and granaries. It seldom occurs below 6000 feet, nor 
above 12,000 feet from the level of the sea. 
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Lea:v2ii^ the forest, they descended by a narrow rocky paA^ 
mnong dark thickets of oaks, hoUy, yew, and horse-chesnut 
They here crossed the SaUdang tCMrreot, by three rude alpine 
bridges, over as many large and very rapid streams, which flow, 
or rather rush from their sources in the Hitnalaya to the south- 
ward^ descending, in a succession of cascades, to the Seti^^ 
a couple of miles below the bridges. 

After crossing the SaUdaiigj there was a mile and a half of 
very steep ascent, which required some a^lity to surmount, 
without slipping down the precipice. Rank grass, from 8 to 
10 feet high, concealed the intricacies of the path,, and render- 
ed it necessary to pick the way with the utmost caution. 
Thence to Taranda the road led through woods of pine. It 
rained heavily all day, and the baggage did not abrive till 
sunset 

Taranda is 71 (M) feet above the sea. Gneiss and mica- 
datl^appear to predominate here, and granite is not so fre- 
quentr'^>.Nearly opposite this, to the south, the HUndlajfa 
mountuns may be said to end^ 

The travellers halted for a day on account of rain, and pro- 
ceeded on the following (18th September) to Suran^ a tiresome 
journey, made more disagreeable and fatiguing by incessant 
rain. 

They crossed the Chaunde^ a large and impetuous stream, 
by a dangerous mngo of two thin spars, ^ne much lower than 
the other, and traversed a dark forest of oak and holly. In* 
clined rocks, and soil drenched with rain aggravated difficulty 
to danger^ In fording a rapid stream, in which they were 
completely drenched, many of the loads were soaked with wa- 
ter. Some of the geological specimens were rendered useless 
by the writing on the paper envelopes being effaced ; and the 
whole of the botanical collection, with the exception of veiy 
few plants, was entirely destroyed. 

Maniaii ghatiy the ordinary stage between Taranda and 
Suran^ parts Kunawar from Dasau^ another of the great divi- 
sions of Baaehar. The country westward assumes a more ci- 
vilized appearance: villages are more thickly studded, cultiva- 
tion more d not so drcumscribed by huge masses 
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of rock. Numerous rills trickle down from the mountains, 
ind afford ample supplies for the fields, which are chiefly rice. 
Sirdn, 7250 feet above tlie level of the sea, is the summer 
residence of the Bmchar Raja and his court. The climate is 
fine. Three miles from this, near the Setlej, are hot springs. 
Fmroerly human sacrifices were offered at a remarkable tem- 
ple sacrgd to BMma CaJi, the patroness of Baaeluir. They 
have been disused since the British conquest. 

The travellei-3 halted four days (19th to 22d Sept.) on ac- 
count of incessant rain, waiting for the reconstruction of a 
sango over the Manglad torrent, which had been washed 
away by the flood. The temperature was stationary at 50° 
during the rainy weather, but rose to 64° when the weather 
cleared. They now resumed their journey, crossed the Afan- 
glad by a crazy bridge of two spars connected by twigs. The 
stream was frightfully rapid. The ascent from the dell, steep 
as the descent to it, was more difficult ; the path lying upon 
mica wet with rain, and slippery at every step. 

Next day (93d Sept.) brought the travellers to Rampur, 
the capital of Jiasehar. It is on the left bank of the Setlej, 
3800 feet above the sea, in lat. Sl° 27', and long. tT 38'. 
The houses are of^ stone and slated, and some are very neaL 
The spot is hot and unhealthy in summer, and as cold in win- 
ter. Under the town is a rope bridge of 311 feet across the 
Setlej, leading to Rulti. On the opposite summit of the range, 
which is lofty, are three forts, crowned with huge towera and 
battlements, which give them an imposing appearance. 

Following the banks of the Sethj, and crossing Nauagari, 
a large stream, by a well-constructed wooden bridge, they 
found the dell expand at Dattanagar. Hitherto the valley of 
the Setlej has been narrow, confined between abrupt moun- 
tains. It now forms a flat, tliree miles wide, well watered by 
canals, and bearing luxuriant crops. 

A few miles further they forded the Beari torrrait, and 
finally emerged from the glen of the ^rfZg by a very fatiguing 
and steep descent of 4000 feet perpendicular height; and, 
three miles further, by a winding road through woods of oak. 
yew, and horse-chesnuts ; and arrived at Kotgarh, where the 
survey terminates. 
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Art- VII. — Account of a Method qfjianngihe GUass in paint- 
ed Windows without the interruption qf Astragals. By 
John Robison, Esq. F.R.S. Edin. Communicated by the 
Author. 

Dear Sir,-— -A method has occurred to me of fixing the glass 
of painted windows without the usual interruption of the as- 
tragals of the sash, which so disagreeably. divide the picture. 
I subjoin a slight sketch and description, from which you will 
judge whether the thing be sufficiently deserving of notice to 
merit a place in your Journal.*^! am, my Dear Sir, very truly 

yours, 

John Robison. 

I propose that there should be a cast iron frame or grat- 
ing filling up the whole opening of the window ; that this 
frame should be mounted with a set of hammered iron studs, 
•similar to one or other of tliose in Plate I. Fig. 6. ; these 
studs (projecting like the teeth of a harrow) to be so placed 
as to correspond with the comers of the panes ; their form 
to be as represented in the drawing, with a stout square 
or round shank ; their inner ends having a shoulder f , a 
neck I, and a screwed point with a circular nut |ths in dia- 
meter. 

The panes of glass should be prepared by having a small 
portion (| of an inch) cut off from each comer, so that if 
four of them were laid close together on a table, there would 
be a square aperture (at the point where the four comers 
meet) just large enough to allow the passage of the neck of the 
stud. See Fig. 8. 

It will be evident, that with this preparation each pane 
would be firmly supported at its four corners, by means of 
the studs and the screwed nuts ; and that, to an eye placed 
inside the window, nothing of the support would appear on 
the picture, excepting the small nuts at the intersections of 
the panes, many of which may be contrived by the painter to 
form parts of the subject. The edges of the panes would, 
of course, be in immediate uninterrupted contact. 

As the * he 'outer frame would have the same 

disagreeab unshine as those of the wire guards^ 
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which are sometimes placed outside, I should suggest, thai be- 
tween the frame and the piunted glass there should be a screen 
of ground-glass. In this case the form of the stud would re- 
quire to be as in Fig. 7, by which the panes of ground-glass 
would be fixed in the same manner as the painted ones, and 
the effect of the shadows so much dispersed as to be nearly 
invisible to an eye inside of the building. 
9, AthoU Crescent, 
^ 9XHh November 1896. 



Abt. VIII. — Account of a Voyage to Madeira, Brazil, Juan 
Fernandez, and the GaUipagos Islands, performed in 1824 
and 1825, with a view qfexaminiiig their Natural History. 
By Mr Scoulkb. Communicated by the Author. (Con- 
tinued from vol, V. p. 214.) 

^SiKCE leaving England we enjoyed an almost uninterrupted 

se of fine weather, but from the beginning of February, 

1 we left the northern tropic, till our arrival in the Colum- 

i River on the 8lh of April, we were exposed to the 

p.W. gales, which at this season render the approach to the 

of New Aihion extremely dangerous, During the 

tormy weather many albatrosses were seen near the vessel ; 

nd on the 17th February we succeeded in procuring several 

idividuals. It is a remarkable circumstance, that in works 

It Zoology this bird is always mentioned as peculiar to the 

Uthern hemisphere. Although the occurrence of the bird 

B the N. Pacific has attracted but little attention, it was ascer- 

ined long ago by Mr Menzies, and is recorded in Vancou- 

bt's Voyage. It is also worthy of notice, that though the al- 

Wtross is so common in both sides of the tropics in the 

Pacific, no one, as far as I am acqu^nted, has ever detected 

t in the Northern Atlantic Ocean, After repeated examina- 

" ms and dissections, we could detect no difference either in 

its external appearance or internal structure, from that of the 

D.Jidiginosa, taken off the coast of Tierra del Fuego. 

Slh March.^While off this coast, we had a further confirma- 
tion of the opinion of Peron, formerly mentioned, with regard to 
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the distribution of marine Zoophytes. While in lat 43 N. E. 
the sea was covered with immense fleets of the Medusa veleUa 
of Gmelin, extending in every direction around us, a circum- 
stance which did not occur during any other period of our 
voyage; and the obstinacy with which these little animals 
continue in the same situation, is well illustrated by the fact^ 
that they were seen by Captain Vancouver in the same latitude, 
more than thirty years since.* 

3d April. — The sight of Cape Disappointment cheered us 
with the anticipation that our voyage would speedily be at 
an end, and the probability of coming to anchor before sunset 
threw an air of cheerfulness over every individual. But the 
object of our ^vishes was not yet to be gratified, and the gentle 
breeze which had carried us on, soon augmented into a severe 
gale, and we were obliged to give up the attempt, and wmt for 
a more favourable opportunity. After experiencing another 
storm, in addition to the many we had already encountered,* 
our next attempt was more fortunate, and on the 8th April 
we were securely anchored in Baker's Bay. On approaching 
the coast. Cape Disappointment is the most remarkable ob- 
ject, and its steep sides are seen at a great distance. On ad- 
vancing nearer the shore, simUar rocks are seen to line the 
coast for a great way to the northward. The southern side of 
the coast consists of the low sandy beach of Point Adams, and 
is the usual residence of a tribe of Indians, distinguished for 
their hostility to all visitors. 

9th.-— Impatient to acquire some knowledge of the vegetable 
productions of the country, which was for some months to be 
the field of our labours, we proceeded to make a short ex- 
cursion along the banks of the river, but as we had as yet 
seen none of the natives, prudence required that we should 
tot wander too far. On leaping from the boat, the first ob- 
ject which attracted our notice, was the Gualtheiia shaUon 
^ growing in abundance among the rocks, and covered with its 
beautiful ros^te flowers. We then entered a forest of gigan- 
tic pine trees, among a brushwood of Menziesiajerruginea and 
« 

• Vancouver saw t'^-*'* Zoophytes about the same period of the year, in 
lat. 35° 26' N.^ am ' in the same parallel, but ihcy extended 

as far north as lat. 
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Itrent species of American cuvrant, and llie beautiful '/"rit- 
liums and Smilacinac were beginning to expand their blossoms, 
and ihe Mosaits and Juftgermamiiae, nourished by the winter 
rains, were covered with capsules. On our return we collect- 
ed a few specimens of a small PoUfpodium, which is probably 
new to the American Flora. 

The appearance of vegetation differed considerably from that 
towhichwehad been previously accustomed. The whole country 
appeai-ed one continued pine forest ; but on a closer examina- 
.tion, we found many places, which, from their marshy nature, 
refused support to the larger trees. These were covered by 
various grasses, and abounded in willows, and various kinds 
of currant. In more open places, as along the banks of the ^^_ 
river, different kinds of brambles abound, many of them pe~ ^^H 
culiar to this part of America, and equally distinguished for ^^H 
the beauty of their flowers, and the flavour of iheirfniit. But ^^fl 
nothing is more worthy of notice than the verdure which is 
found throughout the year under the shade of the pine trees. 
^^^Tfaia appearance arises from the sallal ( Gvaltheria aiiaihn) ^^—1 
^^Hfe'tiose evergreen leaves ornament diese otherwise sterile sltua^ ^^^| 
^^H|tms, while they form the important article of support to the ^^H 
^^^Wtives, At the time of our arrival there was no snow on the ^^^ 



ground, and it is rarely seen even in winter. VegetaUon at this 
Ume (April) was little more forward than in England at the 
same season, but it soon advanced with a. rapidity unknown in 
iilDgland. 

lOtb, — This morning we were called on deck by the agree- 
able intelligence that several canoes were approaching, and in 
a short time we had five of them around the vessel, containing 
several families of Indians. Our interesting visitors were of a 
light olive complexion, and small stature, seldom exceeding 
five feet six inches. Their long straight dark hair extending 
down their shoulders, and careful extirpation of their beards, 
made them appear much younger tlian they really were. Their 
foreheads were remarkably flat, and their cheek-bones rather 
prominent. Several of them were clothed in articles of Euro- 
pean manufacture, as shirts, blankets and stockings, which 
they wore without shoes ; others had only their native dresses. 
The individuals of this last class had only a robe made of tlic 
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skins of a species of marmot^ {Aretomiye) ill adapted either 
for the purposes of comfort or decency, and a broad sugar-loaf 
shaped hat, which protected their shoulders from the rain. In 
addition to the skin robe, the women had petticoats made and 
plaited, which reached to their knees. An old Indian, clothed 
in a large blanket, and his wife, were permitted to come on 
board. They were at much pains to give us some idea of 
their consequence, and for this purpose, they had a few £n- 
gUsh words, which with them denoted every thing. They 
were well provided with arms of different kinds ; and in addi- 
tion to bows and arrows, every canoe possessed several fowl- 
ing-pieces and daggers of different shapes. We regaled these 
people with bread and molasses, with which they were highly 
delighted ; and after remaining three hours, during which they 
behaved in the most peaceably manner, they left us, and pro- 
ceeded up the river. 

1 1th. — We landed this morning in Baker's Bay, with the in- 
tention of travelling across Cape Disappointment to the ocean» 
that we might have an opportunity of studying the marine 
productions of the N. Pacific. 

In this journey, we experienced much difficulty, not only 
from the steepness of the rocks, but also from the numerous 
pools of fresh water, which, being too deep, obliged us to take 
a most circuitous route. On arriving at the ocean, we found the 
prii](iary object of our enterprise defeated, as the coast con- 
sisted of almost perpendicular rocks, against which the waves 
beat with great violence, and scarcely afforded a sea- weed or shell. 
In these rocks we saw many deep caverns, most of them filled by 
the tide at high water. Here the eagle (Falco letLCocephahiSy) 
takes up his retreat ; and the frequent appearance of these ani- 
mals devouring their prey augments the wildness of this dreary 
scene. Our excursion was not altogether useless, as we made 
a very considerable collection of acotyledonous plants, aind ob- 
tiuned some curious species of land shells in the woods. From 
the great abundance of Micsd and Jwigermannice on the 
north-west coaF' ' had been led to expect a corresponding 
variety gf ne in this we were disappointed, and 

most of the I were common to Europe ; but, 

frwn the mok s of the climate, they acquired 
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their full developement ; and we found niaoy of ihem 
state of fructification, whose capsules are but rarely seen in 
Europe. 

12th. — To-day we landed at ForuGeorge, which is wtuated 
on the south aide of the river about eight miles from the ocean, 
and wercreceived with much kindness by the company's ser- 
vants who remained there ; but we were informed, that most 
of the people are at present employed in building another fort 
in a more convenient situation at Point Vancouver, about eighty 
miles farther up the river. At the same time we learned, that 
the different tribes that inhabit the hanks of the Columbia 
were at present engaged in war, a circumstance which would 
oblige us to confine our excursions to the neighbourhood of 
the fort. The history of this commotion may be interesting, 
as it unfolds a very frequent cause of war among the Indians 
of the N. W. coast. The chief of the Cliunooks, whose vil- 
lage is situated in the vicinity of the fort, had acquired much 
wealth and influence from his invariable kindness towards the 
settlers, was the leader of this war. This old chief, Comcom- 
hy, had two sons, who, from their amiable conduct, and their 
desire to acquire such knowledge as would enable them to 
improve their countrymen, were much esteemed by the Euro- 
peans, and possessed in a. high degree the affection of the In- 
dians. The youngest of them, named Schalachun, was the 
destined heir of his father, who had bestowed on him his own 
name, was affected with a pulmonary disease, and his brother 
was soon after seized with the same complaint. These young 
men he committed to the care of a neighbouring chief, who 
was thought to possess great skill in medicine, but in spite of 
all his knowledge, Ixith the chiefs fell victims of an incurable 
disorder, and the ignorant natives thought the medical chief 
had procured their deaths by enchantments. Another son of 
Comcomby^s resolved to punish the medical chief, and caused 
him to be assassinated as he was going to visit the fort ; and 
in consequence of this cruel deed, the different tribes took up 
arms, some to punish, and some to protect the murderers. 
The day on which we landed at the fort, friends of Comcom- 
by were preparing to attack the other party ; but in spite of 
their superior numbers, they were repulsed with disgrace. 
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Although the people of the Company never interfere in the 
quarrels of th6 natives, except to recommend peaceful mea- 

■ sures, we did not like to venture much into the woods, as it 
would not be prudent to meet the Indians in their present ir- 
ritated state. 

Fort-George is a square building, consisting entirely of 
wood, and situated about 100 yards from the river. It is sur- 
rounded by palisades, and furnished with bastions. The prin- 
cipal gate looks towards the river, anid opens into a large 
court On the west side are the stores and warehouses, and 
opposite to them the houses of the people, and the shops 
of the merchants. On the south side, is the mess-room, and 
the apartmei]its of the gentlemen. They have cleared about 
eighty acres of land around the fort, on which they raise fine 
crops of potatoes, and the banks of the river afford plenty of 
pasture for theijr cattle. The hogs, which thrive remark- 
ably well, were brought from the Sandwich Islands, and the 
homed cattle from California. The Indian village is situated 
a little to the west of the. fort, on a sandy beach, and may* 
contain about twelve houses, each of them holding from fif- 
teen to thirty inmates. 

14th.— While at the fort, we had an opportunity of seeing the 
war-dance of the Indians. About fifty of them paraded from 
a small hill in the vicinity of the fort, to the house of their 
chief. They were dressed and painted in a most hideous man- 
ner, and had many diflerent kinds of arms, as fowling-pieces, 
pistols, bows, arrows, and daggers. Some had their faces 
painted black, and their hair powdered with the down of fowls ; 
others were painted with alternate lines of blue, red, and black. 

- Their war-dress consisted of tanned elk skins, resembling a shirt 
without sleeves. The leader of the procession carried a stick, to 
which was suspended a number of large shells, {Pecten maxir- 
mWy) which he incessantly rattled. They moved one abreast, 
and in a most tortuous manner, occasionally firing a fowling, 
piece, and giving one of their war shouts. As they ai-e by no 
means careful in what direction they fire, accidents frequently 
happen, and be' — this dance was finished, one of their own 
number was equence of their thoughtlessness 
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the winter rains, and the great rise of the river during the 
summer months, great quantities of sand are deposited in dif- 
ferent situations. In this manner the islands of the Columbia 
are formed, and the numerous sand banks and shoals which 
render the navigation of this river exceedingly disagreeable. 
Some of the islands are from two to three miles in extent, and 
would afibrd the most favourable soil the Columbia possesses 
for agricultural purposes, if this were not inundated for two 
months every year. It is probable that all the mud and sand 
of the Columbia is not employed in forming islands and shoals, 
but that part of it is carried to the ocean, and by the efforts 
of the westerly winds, is deposited to the north of Cape Dis- 
appointment, there helping to protect the rocks from die fur- 
ther encroachment of the sea. The nature of the rocks in the 
vicinity of Fort George and Fort Vancoiiver appears to be 
calcareous, and rocks of this character seem to prevail from 
the cascades to the ocean. I have never been nearer than 
sixty miles to the cascades, but from the specimens of the 
rocks brought down by Mr Douglas, it is easy to ascertain 
that many of them are calcareous. In addition to the calca- 
reous rocks brought from the cascades, he also procured many 
beautiful specimens of petrified wood, retaining their fibrous 
texture in a very evident manner. The rocks in the vicinity 
of Fort George were more within the sphere of my observa- 
tion, and from that station I obtained a complete series of spe- 
cimens. They are generally of a dark bluish colour, and in 
some places, particularly to the north of Cape Disappoint- 
ment, very soft, and contain many caverns. Those between 
Tongue Point and the ocean are more hard, and consist of 
limestone, containing many masses of a spherical form and 
much harder consistence than the rock in which they are im- 
bedded. They vary in size, from that of a hazel nut, to the 
magnitude of a cannon-ball, and when broken do not exhibit 
any traces of a crystalline structure. The quantity of foSisil 
shells was very great, although the species were not very nu- 
merous. The shells I obtained were all bivalves. The lar- 
gest was a r ^ Pecten in a good state of preservation, 
and by no ion. Two other shells were very 
frequent, \ to ascertaih to what genus they 
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I belonged. The occurrence of saline springs is not rare, anil 
h tiuy are the favourite resort of the wild animals of the coun- 
H tty. Several of ihe rivulets which run through this limestone 
V deposit a small portion of ferruginous matter, indicating that 
iron enters into the composition rocks. Numerous sandstone 
vans traverse the limestone, and it is of a coarse granular tex- 
ture, and very friable. The breadth of these veins is about 
ihree feel, and they resist the action of weather longer than 
the limestone, which is often worn away, while the veins re- 
mun, having the appearance of small dikes. 

B9th. — Since the 16th I have been employed in exploring 
ihe vegetable and animal productions of the country in every 
direction ; but as the progress of spring did not keep pace with 
my wishes, I set out for Fort Vancouver, where the differ- 
ence of soil would produce a corresponding variety of plants. 
Oar party consisted of about thirty Canadians and Iriquois, 
furnished with five canoes. As the wind was favourable, our 
little fleet made a prosperous voyage, and when we landed 
in camp for the evening, we found ourselves at Cook Point, 
iboQt thirty miles from Fort George. 

Next morning we were detained to gum our canoes, which 
gave some leisure for collecting plants, which was the more to 
be prized, as the marshy place where we were detained abound- 
ed iu grasses and Cyperaceae. One of the men was so fortu- 
nate as to kill a beautiful species of water snake, whicli had 
wandered too far from the river, and had the pleasure of ad- 
ding this rare animal to my collection. On dissecting him, 
after preparing the skin, I found a large bull frog, and many 
elytra of Dytiscvs marginalis in his stomach. During our 
first day's voyage the scenery was of little interest, consisting 
of low alluvial land, covered with willows and rushes, but as 
we advanced, the banks of the river became more steep, and 
were covered on both sides with gigantic pines and cedars, 
and on many of the most verdant spots the Indians had fixed 
their summer abodes, and were busily employed in the stur- 
geon and salmon fishery. As the sun was now set in the val- 
ley of the Columbia, and his last rays served to show us the 
snowy summits of Mount Saint Helens, we prepared our en- 
campment iu the stillness of this immense forest, only enlivened 
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by one of those beautiful and plaintive Canadian songs, of 
•which the various dangers of a voyager's life affords so many 
interesting subjects.. While in this situation, we were sur- 
prised at the arrival of a canoe from Fort Vancouver. It be- 
longed to a Canadian who was carrying his child to Fort 
George, where he heard there was a surgeon, to obtain some 
medicines. As the poor child was in the last stage of an in- 
flammation in the bowels, medical aid was of little advantage, 
and after giving him what assistance our circumstances would 
admit of, he continued his journey to the fort, where the child 
died a few hours after his arrival. 

2d May. — On rejoining my botanical associate, we spent se- 
veral days in making excursions around the new fort. This 
establishment is constructed on the same plan as tliat of Fort 
George, already described, but the situation is much more de- 
lightful. The fort is built in the centre of a large and very 
level prairie, already covered with fields of potatoes and peas, 
and the produce of the farm would have been more varied, if , 
the seeds which were sent from Canada had arrived in time. 
The margins of this prairie abounded in the beautiful PAo* 
langium eseidentum^ whose roots are so much used by the In- 
dians as a substitute for bread, while the tubers of a species 
of Sagittaria, which grows on the marshy banks of the river, 
affords an agreeable substitute for potatoes. In the neigh- 
bouring woods we found some of the choicest plants the N. 
W. coast can boast of. 

The Linncea borealis, a plant always agreeable to tl^e bo- 
tanist, grew here in great profusion, and I afterwards found 
it equally common in the woods of Observatory Inlet, the 
northern limit of our voyage. The subjoined list of the plants 
that were known to us may give the botanist some idea of one 
day's excursion, not above four miles from the fort.* In such 
a shuation my time passed rapidly away with a constant, 
though pleasing uniformity. We usuaUy spent the forenoon 
in botanising, and during the remainder of the day our time 

• Cal" ^malis CoUinsia vema 

Cr Phlox linearis 

B< Myosotis, Nov, Sp. 

•* Saoicula, Nov. Sp* 
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was fiillv occupied in arranging and drying the plants we had 
already obtained. 

Od the 11th May, we set out on our return to the coast, as 
the ship was to sail in a few days to visit some of the islands 
to the north of Nootka. During our voyage down the river. 
TB landed at a village where iho inhabitants were employed, 
intbe salmon-fishery, and here I deteeled a curious custom, 
which I afterwards leanied prevailed among all the Colum- 
Uaa tribes. In order to have some employment during our 
day's journey, I selected a few salmon and carp for dissec- 
tion, but of these the Indians qtticldy dispossessed me; and, 
after extracting the hearts of all tlie fish tliey had caught, I 
was allowed to select as many as I pleased. Their reason for 
ihia pi-actice was, that if tbeir hearts were not extracted and. 
laid aside, the other salmon would take ofi'encc, and leave the 
river. We encamped this evening on a fine di-y beach, and 
while supper was preparing, we collected a few plants ; Dali- 
tarda repens, Pjjrota umhcUata, and a species of Hetichera. 

12th. — We arrived at Tongue Point cai-ly this afternoon, 
§0 that we were only about six miles from the place of our 
desiiflaticn. The few minutes we spent here were not use- 
less, for we had scarce leapetl ashore, wlien a beautiful and 
new species oi Mimuius attracted our attention, growing among 
mosses from the moist rock. This beautiful plant, perhaps 
the smallest of the genus, is not more than an inch and a half 
in height, and one solitary Hower rises from tlie slender scape. 
On arriving at the fort, we heard of an accident of a melan- 
choly nature. Two Indians, who were crossing the river in a, 
canoe, expired within a few minutes of eacb other, probably 
from apoplexy, and from the circumstance of all exertion in 
the canoe suddenly ceasing, the natives set out to ascertain 
the reason, and brought the bodies of their unfortunate coun- 
trymen ashore. AUliougb it was an hour since the accident 
faaj happened, I was anxious to ascertiun if medical interfer- 
ence could be of any service, but the diminished temperature 
of the bodies, and the absence of any indication of remaining 
life, Boon convinced me that all attempts would be useless. 
The firequency of such occurrences among ibe Indians is very 
remarkable, but it will be unnecessary to say more on this 
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subject at present, as I have reserved every thing relating to 
the history of the Indians as the subject of a future paper. 

From this period till the first of June, when we embarked 
on our voyage to the more northern parts of this coasty our 
botanical labours suffered little intermission ; and, as a good 
understanding had at last been restored among, the Indian 
tribes, our excursions were more extensive, and we traversed 
the forests with little apprehension. Thus the time passed 
away amid constant occupation till the vessel sailed for the 
more northern parts of the coast, and Mr Douglas set out m 
a journey of several hundred miles to the interior. 

Previous to our leaving the Columbia, we hired an Indian, 
who, although at present residing near the fort, was a native 
of some place in the Gulf of Georgia, to act as an inter- 
preter among the natives of that par( of the coast He was 
proud of his office, and for several days before we sailed 
he was constantly on board the ship, as he was afraid he 
should be left behind, and lose so favourable an occasion of 
raising his consequence among the people with whom he re- 
sided. 

On the 1st of June we set out on this part of our Toyage; 
and on the 8th we saw the mountains of Nootka about ten 
leagues distant ; but as we did not at present intend to visit 
that harbour, we continued our voyage for Queen Charlotte^s 
Island, where, after a tedious passage, we furrived on the S3d. 
The well-known ferocity of the natives of this part of the coast 
required us to be much more cautious in landing than among 
the more timid natives of the Columbia. Off this part of the 
coast we caught great quantities of sea-weed, {Fucus fyrifbr- 
m%8^ which was continually floating past us, and a careful ex- 
amination of it afforded numerous specimens of corallines and 
other marine animals. 

S4th. — A canoe was seen paddling towards us from a small 
village, and they came on board with no signs of apprehen- 
ision or surprise. We learned that the name of the village 
was Skeedans. The contrast between these people and the 
Columb* '' ns was astonishing ; they were tall, handscnne, 

and of complexion, and had strong mustaches. 

The su weight of the paddles of their canoes 
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waa alone sufficient to convince any one Iiow superior lliey 
were to the southern IniUans in muscular power. Every ar- 
ticle they had with them indicated a high degree of ingenuity, 
and the number and distinctness of the figures carved on their 
clay pipes was admired by every one. Conscious of their su- 
periority, they treated our interpreter with the most decided 
contempt. None of their heads appeared to have been com- 
pressed, from which we inferred that that custom was un- 
known here. Their conduct was, on all occasions, bold and 
decided, often approaching to quarrelsome. Their language 
appeared to have no resemblance to that of the Columbiau or 
Nootta Indians, at least our interpreter did not imderstand 
them. 

26th. — We are off Skittegass, a harbour much frequented 
by the American tiaders, and where we saw many Indians, 
all of them clothed in European blankets, and well provided 
with fire aniiE. Many of them knew a number of English 
words, and a young man among them could carry on a con- 
versation in broken English with tolerable facility. This 
acute Indian cheerfully agreed to continue with us while we 
remained in this part of the country, and from him we derived 
much information. The chief of Skittegass, he told us, was 
called Eastacanna, and was by no means friendly to white peo- 
ple, and'embraced every occasion of plundering them he could 
obtain. This hostile disposition is probably encouraged by 
the unreserved trade in spirituous liquors, which the private 
adventurers who visit this island carry on, and cannot fail to 
be productive of the worst effects. At the trading posts of the 
Hudson's Bay Company, a very diil'erent system is pursued. 
No rum is ever sold, the Indians are peaceable and friendly, 
and the traders traverse the country with safety. When 
they commence trading with the Indians, the demand is not 
_ for rum, but for that innocent luxury tobacco. At Queen 
Charlotte's Island, not only rum, but even wine was demand- 
ed, and they were offended when we refused to give them 
either. 

On the 29th we were becalmed off Dundas Island, which 
we took this opportunity of visiting. It was surrounded by 
steep rocks, which rendered landing rather difficult. We 
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were accompanied by our new friend, proud of live European 
clothes with which we had equipped him, and anxious to show 
his gratitude by rendering himself useful. The island appeared 
to be uninhabited, and abounded in pine trees, and our process 
was disagreeable from the abundance of Jralia erinacec^ * 
whose spines tore our hands. Among the rocks we found 
numbers of curious sea animals, particularly a Chiton of very 
large size, measuring six inches in length. I also found some 
curious species of Saocifraga and PotentiHa. We had also 
the good fortune to kill a fine white-headed eagle, one of the 
most abundant of the accipitrine tribe on the north-west coast. 
After returning to the ship, a favourable breeze soon sprung 
up, and we continued" our progress towards Observatory In- 
let. During our passage up the inlet, several canoes at- 
tempted to come to us ; but, as the wind was favourable, we 
did not wait for them, and they showed their displeasifre by 
many angry and menacing gestures. Oti the approach of 
night, we had much difficulty in selecting a proper anchoring- 
place, on account of the excessive depth of the water, and were 
at last obliged to anchor in thirty fathoms water, and to secure 
ourselves still farther by a line fixed to one of the trees on 
shore. 

30th. — At sunrise, we landed to take a view of the country, 
which we expected to* do without much hazard, as the news 
of our arrival would not yet be sufficiently spread among the 
Indians. On penetrating across a little point of land, we 
found a stream of excellent water descending from the moun- 
tains, and forming a little cascade, where it fell into the sea. 
We wandered about with little apprehension, as no traces 
of Indians could be detected. Under the shade of the pines, 
we found Coralhrhiza odontorhiza, and the beautiful Pyrola 
tini/lora in great abundance. On the coast we found many 
marine plants, and among them the Glaiuc maritima, a plant 

• Aralia erincceay Hooker's MSS. — A. caule spinosissimo, foliis subpal- 
matis acutissimis^ lobis incisis, petiolis nervisque spinosis, umbellis glo- 
bis in racemis dispositis. This curious but undescribed plant was disco- 
vered by Mr M'^n^^'^R, and there are fine specimens of it collected by him 
in Dr Hookc) -nder the above-men foned name. It is dis- 

agreeably pie about Queen Charlotte's Island, and those 

of Observatoi 
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which appears to be very uiiiversally spread through the norlh- 
ern regions of Europe and America. Our dream of security 
was, however, speedily dissipated, and botanical researches 
were interrupted by the news, thai several canoes were making 
for the ship, and, of course, prudence required that we should 
return. These people, our interpreter informed us, belonged 
to a powerful tribe called the Nass Indians, and were governed 
by five smokets or chiefs. Their language, manners, and 
dress were the same as those of Queen Charlotte islanders, 
with this limitation, that they were far from being so cleanly 
in their dress and persons. We saw here that strange method 
of deforming the women, long ago noticed by the early navi- 
gators. All the women above fourteen years had a large 
oval piece of wood introduced into a transverse incision made 
in their lower lip. At first the incision appears to be small, and 
is gradually enlarged, using larger pieces of wood, till, in 
many of the old people, the lower lip projected beyond the 
nose, and gave them a most ridiculous appearance when eat- 
ing. They readily sold us these pieces of wood, and when 
they saw the interest we took in examining them, they offered 
to supply us with any quantity we might require. These lip 
ornaments, as we called them, were of a somewhat oval shape, 
rounded and smooth at the extremities, and slightly hollow on 
their upper and lowej- surfaces. A specimen which I procured 
was two inches and a quarter in length, and three quar- 
ters of an inch in breadth, and was not above the average 
Mze, * 

1st July. — We proceeded up Observatory Inlet, with 
the intention of anchoring in Salmon Cove, which Captain 
Vancouver formerly occupied, while his boats surveyed the 
neighbouring coast. Both sides of Observatory Inlet were 
bounded by mountains of remarkable steepness, and entirely of 
primitive formation. The valleys, or rather ravines, were often 
the channel of some mountain- torrent, which, after passing a 
number of cataracts, descended to the ocean. In most situa- 
tions, these mountains were covered by fir-trees of small size 

* Some tribes to the north of Queen Charlolic's laland are sutd to hnye 
a more di^uiiting mollification of the cuBtora, by introducing thelt[)Draa- 
meat into the upper Up. 
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aud stunted growth, in others, the durable nature of the 
mte refused support to the smallest vegetable. The little 
valley around Salmon Cove has a beautiful verdant appear- 
ance, and a small brook supplies it with abundance of exeel-' 
lent water. The channel of this stream is everywhere covered 
by aquatic mosses, particularly FonHnalis antipyretica and 
F* squamosa^ and among them I found one of tbe rarest aad 
most beautiful of the nrnsd of America, which, from the re- 
markable structure of its capsule and <^)arculum, will doubt- 
less form anew genus. * 

2d. — Our excursions were very limited in this fine situa* 
tion, as our Skittegass interpreter, Tom, was at great pains to 
dissuade us from venturing too far ; and he assured us thiat 
ve would soon be visited by all the canoes of the Nass In- 
dians, who were a treacherous people, and had killed many of 
the Americaiis who bad incautiously ventured ashore on this 
Qoast. These circumstances, we afterwards learned from an 
American trader, were strictly correct, and that the natives of 
Queen Cbarlotte^s Island and the neighbouring continent uni* 
fcHrmly attacked the ships which visited them whenever it was 
ip their power. Next morning, the assertions of our friend 
Tom were verified, and about thirty canoes, containing about 
800. Indians, visited the vessel. Being amply prepared against 
any attack, we endeavoured to gain theif good will by treats 
ing them kindly ; we purchased what goods they had to dispose 
off ; permitted the chiefs to come on board, and gave them 
presents^ of tobacco, and feasted them on bread and molasses, 
of all things the most delicious to an Indian palate. In re- 
turn for this usage, they behaved with great propriety, and 
even with some honesty, for some of the tin dishes in which we 
had giv^i them molasses were returned next day, when we 
thought they had been stolen. However, with all this seem^ 
ing good will on their part, they gave us a specimen of theit 
dexterity, by stealing a heavy sounding-lead, and a few other 
articles of little importance. These Indians were remarkably 
acute traders, and extremely selfish, and never, in one instance^ 
did they give anv present in return for those we presented 
them ; whi of the Gulf of Georgia never vi- 

Hooker'^ MSS. 
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sited ue without bringing a present of salmon or berries. 
As they had their families in their canoes, we had some op- 
portunity of examining tlieir mode of living. Tliey appear- 
ed to have a great predilection fur all kinds of oily food, and 
to live principally on fish and marine animals. Seals are very 
common, and they were very food of the fat of that animal. 
In their canoes we observed a kind of square cake which they 
eat after soaking it in oil. On procuring a few specimens, I 
found there were two distinct kinds. The one consisted of 
various species of dulse (Halymenia,) compressed into a cake, 
and probably used as a substitute for salt. The other cake was 
of a more firm consistence, and was made from the inner bark 
of some tree, beaten very fine and then dried. This cake 
was eaten after soaking it in oil. As this kind uf bread is pro- 
bably similar to that used in times of scarcity in the northern 
parts of ]£urope, and prepared from the pine, it may serve to 
allay hunger without affording much nourishment, like the earth 
eatea by the Indians of the Orinoco, mentioned by Humboldt- 
It seems to be very generally used among these tribes, as it i; 
meationed by Mackenzie in his journey to the Pacific Ocean. 
.6th. — To-day we removed to a small harbour about five 
miles farther up the inlet than Salmon Cove, but the inces- 
sant rain and the presence of the Nass Indians detained US 
on board. As the weather improved, wc made a boat exeur- 
Mon a few miles farther up the inlet. The country was more 
verdant and the land less precipitous, and afforded many cu- 
nous plants. I was particularly anxious to procure a species 
of lily, which must be very abundant in the woods, as the In- 
dians eat great quantities of its roots. After some search, I 
found a few specimens, but unfortunately the season of flower- 
ing was past, so that we had to rest satisfied with the capsules. 
From the time of this excursion till the 12th, the constant 
heavy rains and dense foggy weather confined us in our pre- 
sent situation, and prevented my wandering far into the woods. 
On the 13th, the weather became more settled, and on follow- 
ing the tract of an Indian path for half a mile, we arrived at a 
spacious bay, bounded on one side by granite rocks, on the 
other by a sandy beach, and abounding in aquatic fowls. Z 
never was in a situation where more Acoti/ledotious plants were 
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to be collected with less trouWe. The rocks, even to the wa- 
ter's edge, were covered with various species of lichens and 
mosses, and the scutw of the Pclfidtsas had a heautiful ap- 
pearance when contrasted with the dark colours of the tripe 
de roche {Gyraphorce,) and without rising from the rock on 
which I was aeatccl, I collected npwarda of twenty species of 
cryptogamic plants. I quitted with regrei this favoured 
cradle of cryptogamic vegetation, but found the phenogamoiu 
plants equally curious, though less abundant. On our return, 
we observed the remains of an Indian lodge, which consisted 
of a few poles, supporting a covering of dried branches, while 
the sides were open. There remained also a number of fish- 
hooka of a curious construction, which will be afterwards men- 
tioned. 

18th. — We now returned to Salmon Cove, which well me- 
rits its name. The quantity of salmon around us was asto- 
nishing, BO that it was not possible to let a stone fall from the 
vessel without it touching some of them. On landing, I pro- 
ceeded about three miles into the country, along the margins 
of the rivulet. Every pool was filled with salmon, and many 
of them were continuing their progress up the shallow water. 
On my return I killed a number, which I brought to the ship. 
Encouraged by my success, a party of the men were sent to 
procure more fish, which they easily did, and I availed my- 
self of the opportunity of going farther into the country, which 
abounded in marsh plants; but the most interesting specimen 
was two plants belonging to the natural order of Saxifrages, 
and on returning to the ship I found my prize was the Ro- 
nanxowiaUnaloschensM of Chamisso. The salmon which we 
found on this coast were those named hunch-backed by Captain 
Vancouver. At the spawning season the difference of confi- 
guration between the male and female fish is so great, that at 
first sight they could scarcely be suspected to belong to the 
same species. The female had little remarkable in its appear- 
ance, liejng the usual shape of salmon. The body of the male 
was remarkably compressed, and the back very sharp, from 
the arched apoearnnce of his dorsal swelling ; when cut into, it 
Was found I -d entirely of cellular matter. The 

snout was v '.rnishcd with long teeth, the upper 
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jaw curved down, and projected more than an inch beyond the 
lower. In ahnost every individual the colour was paler on one 
side than on the other. 

We remained in Observatory Inlet till the 24th ; and it is re- 
markable, that as soon as the Indians had disposed of the goods, 
they seldom relumed to the vessel, and showed but little curi- 
osity, no doubt arising from the frequent opportunities they 
have of trading with other vessels. The natives of other parts 
of the coast were constant in their attendance on us, and much 
more tractable. On the afremoon of the 26th, we landed our 
interpreter near his native village, although this interesting 
Indian would cheerfully have accompanied us to England, and 
had often spoken to us about taking him there. From his 
friendly and ingenuous conduct, we had formed a high opinion of 
bim, and in his manners we probably witnessed those of most 
of his countrymen, as there must be far less variety in the ha- 
bits of savage than of civilized life. He was remarkably clean- 
ly, and expressed on*all occasions an unequivocal contempt for 
our Columbian Indian, and often wished us to punish him for 
being so inattentive to cleanliness. He eagerly adopted every 
thing civilized in the dress and manners of those about him ; 
and unlike his countrymen, he would never use tobacco, and 
had a happy aversion to rum. With all his good qualities, 
poor Tom had an unfortunate propensity for pilfering, a crime 
of which we have many extenuating circumstances, when an 
Indian is the culprit. No circumstance shows the superiority 
of those islanders over the Columbian and Nootkan Indians, 
than the facility with which they adopt the improvements of 
civilized life. Around Skittegass, the potato is now pretty ex- 
tensively cultivated, and they brought us plenty to sell. One 
cannot but rejoice at this symptom of commencing civilization, 
which, if persevered in, will limit their wanderings, and give 
them better ideas of property, and teach them that more is to 
be gained by cultivating their fertile soil, than in following sal- 
mon up every creek, or spending days in the uncertain sujaport 
of the chase. The Indians of the Columbia, who enjoy far 
greater opportunities for improvement than those of Skittegass, 
have as yet steadily refused to cultivate the ground, in spite of 
the example and encouragement of tlie settlers, and have re- 
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fhsed to grow the seeds that were offered them, while 

urged, as an apology for their indolence, that it was the wcnrk of 

shives to cultivate the ground. 

We now continued our voyage to the south, intaiding to Tisit 
Nootka and De Fuca's Straits previous to our return to the Co- 
lumbia. And, on the evening of the 80th, a Nootkan canoe came 
off to us, entreating us to visit their harbour ; bdt, as the night 
was approaching, we gave them some presents, informing them 
we would return next morning. Although the merit of making 
this part of the north-west coast known to Europeans undoabt' 
edly belongs to Captain Cook, it had been visited before hit 
time by a Spanish navigator named Juan Perez ; but as this 
circumstance was unknown to Captain Cook and to the publicy 
he is entitled to all the honour of the discovery. Peres, after leer- 
ing the coast of California, discovered Queen Charlotte'^s laland ; 
iind, on the 9th August 1T74, he landed at Nootka, whidi he 
called Port San Lorenzo. Th^ name of Nootka, imposed by 
Cfitptain Cook, has no affinity to any wor#employed by the na- 
tives ; and the Spanish naturalist M ozino, who remained a con- 
siderable time at this place along with Quadra; says, that the 
native name is Yucualt, which, I think, is in all probabUi^ 
the true name ; for the natives of the eastern side of Quadra and 
Vancouver's Island gave their part of the island the name of 
YHicualtatch. We had scarcely come to anchor in Friendly 
Oove when old Macuinna came on board with two of his sons, 
and we received with pleasure perhaps the only chief alive who 
remembers Captain Cook. He behaved in a friendly manner, 
and gave us a present of those beautiful shells which the norths 
west Indians value so much as an ornament. The natives call 
them hyaquass, and they are not only the jewels, but the cur- 
rency of the country ; and with a sufficient supply of these 
shells we may purchase any thing the country affords. The 
method of ascertaining their value is to string forty of them on 
a thread, and to measure off a fathom, and the number of ahells 
that remain over this measurement fixes the value of the hya- 
quass. Macuinna was a stout old man, clothed in a robe made 
of racoon skins ' hair had lost none of its original black- 

ness. His so? men of much more pleasing fea- 

tures than hh about twenty years of age, bore 



Mr Scouler's Voyage to ihe nxyie Ueean. 



^^^^ Mr 

^^PKb father*^ name, a practice which seenas to be general among 
^^theae tribes, as the chief of the Cheenooks on the Columbia had 
also bestowed bis name and authority on his favourite son. 
The second son of Macuinna was about eighteen, was called 
Soodoo, and was the most cheerfiil and amiable of the family. 
Notwithstanding all the apparent friendship of Macuinna, we 
could not but lool; with disgust on this wily savage, whose subjects 
murdered the crew of a merchant vessel not many years ago, in 
the place where wc now were. He affected to speak with re- 
spect and gratitude of Quadra, Vancouver, and Mr Mears, 
and readily recognized the portrait of the last-named gentle- 
man. But all the kindness these enlightened men had shown 
him, has failed in taming his savage temper, and allowing the 
question of his anthropophagism to remain unsettled, enough 
Vemsins to render his character disagreeable. I have seen the 
narrative of an unfortunate seaman, who spent several years of 
a dangsrous captivity among the Indians of Yucualt. The ship 
to which this man belonged was captured by Macuinna, through 
the culpable negligence of the captain, and only two of the creW 
were spared, who afterwards made their escape on board another 
vessel which visited this harbour. 

Prom the narrative of these men, which contains many in- 
teresting facts, it appears that very little provocation was given 
on the part of the captain, and that the cause of the disaster 
was the desire of the Indians to possess the property of the 
vessel, encouraged by the success a neighbouring tribe had ex- 
perienced iu cutting off the numerous crew of the Tonquin 
of Boston, The capture of two vessels within the space of 
ten years, has no doubt augmented the boldness of the In- 
dians, but, with a moderate degree of caution on the part of 
Commanders of ships, no such catastrophe could possibly hap- 
pen. Although, during the earlier periods of the fur trade 
on the north-west coast, Nootka was much frequented by trad- 
ing vessels, it is at present but seldom visited. It produces 
but few beaver-sktns, and the sea-otter is more plentiful far- 
ther north, GO that there is but little inducement Lo visit it. 
Macuinna is not the miniature Montezuma that Humboldt sup- 
poees ; his authority, like that of every other tyee or chief. i» 
confined to his own tribe, and his influence among his neigh- 



7S Mr Scouler'fl Vopage to the Paeifie Ooeam. 

bours depends solely on his wealth, and the numbel* of hit 
people. The ascendancy he formerly possessed, arose from the 
almost complete monopoly of European trade, which the fortu^ 
nate situation of his tribe enabled him to maintain ; and evea 
at present the canoes of strangers were allowed to visit us with 
much suspicion, and sometimes they were driven away. The 
on][y other people we saw at Nootka, were the Wickananish, the 
Cleyoquats, and Nittinats, who differed in nothing from Noot- 
kans. 

Slst. — To-day the whole village of Macuinna seemed in 
motion, preparing to visit the vessel, and we soon had upwards 
of twenty-five canoes around the ship, or, as they called it, 
iyee mamatlt/y and the chief and his sons remained on board 
the whole day. With the exception of old Macuinna^ the 
Nootkans were in a state of happy ignorance with regard to 
rum and tobacco. The chief was perpetually teasing us in 
our turn for rum, an article which we were determined not to 
give him, believing such conduct one of the best ways of 
maintaining a good understanding between us. While in this 
situation, we obtained all the good fare Nootka could afford, 
salmon, flat-fish, venison, chamass, and sallal. * 

1st August. — We landed near the ship, and as it was not 
safe to travel far among Indians of so suspicious a character, 
I contented myself with amassing such plants as the neigh- 
bouring rocks afforded. A short time after our return to the 
vessel, some hooks were stolen from the boat ; but on inform- 
ing Macuinna that we were resolved te procure the articles 
which were carried off, a canoe was dispatched, which quickly 
returned with the property 

My herborizing yesterday had attracted the notice of the 
natives, and several of them brought plants to sell in their ca- 
noes. To encourage this disposition, I bought them all, and, 
by this means, ascertained that some of the vegetables brought 
by the Spaniards still existed in a degenerate state. In this 
situation, I also obtained specimens of the Fucus pyriformis^ 
a plant much more plentiful in the southern hemisphere. This 

. • Chamass is th' plant resembling the wood hyacinth, and ja/- 

'lal is die berries shaUon, which are of the size of black 

currants, but hav »te« 
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plant, which had attracted the notice of the iUiistrious Cook, 
is probably the longest vegetable known, and is often many 
hundred feet in length. It is remarkable, that a Blender sea- 
weed should exceed in length the tallest of the f^aots of the 
forest, — the pines of the north, and the palms of the tropics. 

All the Indians of Nootka have fiat heads, rather more coni- 
cal in iheir shape than the sculls of the Columbians. They 
are extremely fond of painting, and draw hnes of various co- 
lours over their eyebrows and cheeks, and then lay on a layer 
of powdered mica, which gives them a fearful appearance. 
Their heads arc powdered with the down of fowls. When 
tinpainted, the higher ranks are very cleanly, and seem to be 
frequent in their ablutions. 

Our stay at Nootka was too short to enable us to acquire 
much knowledge of the customs of its inhabitants, and much 
of what we learned has been long known to the public. Icia, 
however, interesting to know that their language is merely a 
dialect of that spoken on the Columbia, so that our interpre- 
ter could easily make himself understood. Their manners 
diiFer very little from those of the Columbians, and it is high- 
ly probable that they are the ramifications of a single nation. 
Although the knowledge of uncivilized tribes acquired hy the 
short visits of navigators is highly curious, there are many 
facts which can only be acquired by a closer view, and a longer 
residence among them. In this manner, Mozino, the botanist 
who accompanied Quadra, obtained much interesting mUtter ; 
hut my acquaintance with his researches is confined to a few 
extfBcts in different works. 

{To be continued.) 
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BT. IX. — J Chemical Essay on the Art f^ Baking Bread. 
By Hugh CoLQUHOtN, M. D,* 

1 HE leading object of Dr Colquhoun in the chemical part of 
his interesting paper, is to determine the nature of what is 
termed the panary fermentation ; and of the three chief con- 
stituents of wheateu-flour, starch, gluten, and the saccharine 

• Extract trora the Annals of Philosophy for Sei>tt'ml»er. 
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principle, to ftBcertain which ie essentially concerned in thflt 
process. The researches of Dr C. have led him to the c^ 
nion, that the fermentation in dough, so far as it is useful to 
the baker, is solely owing to the resolution of the saccharine 
principle of the flour into carbonic acid and alcohol, in conse- 
quence of its being brought into a situation predisposing it to 
pasp into the vinous fermentation. 

If the saccharine fermentation be suffered to exhaust itself 

' in any dough, a new fermentation of a different kind (the 

acetous) will succeed it ; but it is the latter which is injurious 

to the bread, while the former is the source of all the benefits 

whidi the best fermentation can confer. 

Dr Colquhoun proves, in the first instance, that the starch 
aod gluten are not concerned in the fermentation. Starch, he 
dbs^rves, ^ evinces no tendency to undergo any decompositioii 
by mere exposure for a few hours to the moderate temperature 
used in the preparation of dough ; and even moist gluten, ia 
the short period necessary to commence and complete the fer- 
mentation of dough, would sustain no change in its appearance 
or chemical properties, though exposed either j9er se^ or mixed 
with yeast, to the temperature just mentioned; yet the fer- 
mentative process in dough is strong under these very circum- 
stances. Besides, it is certain, that if spontaneous decompom-^ 
tiouj either of the starch or the gluten, always of compara- 
tively tardy excitement, were once commenced and left un- 
checked in circumstances so favourable to decompositicm as 
in the baking process, with respect both to moisture and tem* 
perature, it would of necessity continue with regular and un- 
abated energy, so long as a particle of either substance remained 
unaltered. But in dough, though the fermentation commences 
soon after the mixture of yeast and hot water with the flour, 
and goes on actively and in full vigour for a given period, vary- 
ing from twenty-four to forty-eight hours, it suddenly stops shorty 
while yet it is quite obvious^ that much of the starch and of 
the gloten remains untouched. In fine, it may be mentioned, 
as conclusive of this question, that when fermentation has 
thus ceased h, neither the addition of fresh yeast, nor 

of fresh St 'sh gluten, nor of all the three com- 

bined, has ^t in renewing the process of fer- 



meiilation. And it has been ascertained by M. Vogel, that 
in baked bread there exists pretty nearly the same quantity of 
gluten as in conimon wheatcn-flour, and that of the starch, 
three-fourths remains entire; while the other fourth is only 
conxcrted into a gummy matter, similar in appearance and 
properties to torrefied starch, a change whicli could have no 
effect in infusing a gaseous' body into the bread. It seems, 
therefore, to be a point scarcely admitting of additional proof, 
that it is neither the starch nor the gluten which is concerned 
in the ordinary fermentative process which takes place in 
dough.'" 

Tlie mucilaginous and albuminous principles of wheat-flour 
exist in such small proportion that they cannot be supposed 
capable of causing fermentation. The only remaining con- 
stituent, therefore, is the saccharine matter, a principle coti- 
tained in wbeat-flour to the amount of five per cent., and 
which, from its strong tendency to ferment, will readily account 
for the phenomena. In confirmation of this view, Dr C. 
made the following experiments, " After suffering the f»- 
fnentative process to eitbaust itself in a mass of dough, and the 
dough to lie brought into that situation in which the addiliffli 
neither of yeast, nor starch, nor gluten, had produced any 
effect on a similarly cs-fermonted mass, I tried the renewal of 
a litlk' yeast to the dough, along with a small addition of the 
other constituent of the flour, the saccharine principle. On 
adding common refined sugar in these circumstances to the 
amount of four per cent,, the process of fermentation immedi' 
at^y recomtnaiceil,and in its appearance, activity, and duration^ 
was just a repetition of the previously exhausted process of 
fermentation. After a lapse of about the same period, it, in 
ihe same manner, (olallp ceased."" 

This experiment, taken in conjunction with the foregoing, 
seems to leave no doubt that the saccharine principle is the 
true and only cause of the fermentation. Dr C. mentions one 
fact, however, which at first sight appears contradictory ; 
namely, that a loaf of well-baked bread contains nearly as 
much saccharine matter as is contained in wbeatcn-flour pre- 
viously to fermentation. Thus M. Vogei found 3.6 per ocnt. 
of sugar in good bread, Dr C. explains this circumstance in 
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two ways. In the first place, tAfe baker never allows the whc^ 
sugar to be destroyed, lest the acetous fermentation should 
set in. As soon as the fermentation has proceeded a certain 
length, and before all the sugar is decomposed, its progress is 
arrested by the heat of the oven. In the second place, Dr C. 
is of opinion, that some of the starch is converted into sugar 
during the baking. Pure dry starch does not indeed undergo 
this change ; but if any part of a loaf enters the oven in the 
state of gelatinous stardh, then saccharine matter is actually 
formed at the expence of the starch. This was proved by an 
experiment, in which wheat-starch was gelatinized by hot 
water, and mixed with dough. The bread so formed bad an 
unusually sweet taste. Dr C. thinks it probable, that, in the 
common process of making dough, a portion of starch is con- 
verted into the gelatinous state. 

Having established that the fermentation of bread is merely 
an instance of the vinous fermentation, during which saccha- 
rine matter is resolved into alcohol and carbonic acid, Dr C. 
of course infers, that the production of an acid, when the pnH 
cess is allowed to continue too long, is owing to the acetous 
supervening on the vinous fermentation. He also suggests, as 
a probable circumstance, that a little lactic acid is produced as 
well as vinegar. 

Dr C. has also discovered an easy and certain method of de- 
stroying the acescency of dough, when the fermentation has 
accidentally proceeded too far, without giving any unpleasant 
flavour or noxious quality to the bread. A quantity of ordi- 
nary loaf-dough, when just fit for the oven, was put* aside in 
a warm situation. The acetous fermentation was soon esta- 
blished, " and at the expiration of twenty-four hours, upon 
opening mp the dough, which was still in a state of strong fer- 
mentation, a very acid odour was plsdnly perceptible. The 
taste was also distinctly, though weakly, acid. After taking 
two pieces, weighing five ounces each, from the general mass, 
it was once more set aside. Into one of the portions thus 
chosen were kneaded ten grains of the common carbonate of 
magnesia, a ^oth were, after the usual manner, baked 

in i\ie ove: nee between the two loaves, when 

baked, waa The bread which had been made 
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firom the sour dough alone had a taste distinctly perceptible of 
acidity, and a smell so sour as must have rendered it almost 
unsaleable, while that which contained the magnesia present- 
ed nut the slightest indications of any kind of sourness, and 
appeared in all respects an escellent loaf," 

" To vary the experiment, an attempt was made to correct 
the acidity of the dough after standing twenty-four hours 
longer in a warm place, and when it had become strongly add. 
" Four portions of this dough were now taken, all of which were 
baked after the usual form, but with this difference in their 
composition, that one was put into the oven made of the same 
dough just as it stood ; a second had four grains, and a third 
eight grains of the carbonate of magnesia kneaded up with 
them, and to the fourth was added sixteen grains x>f the com- 
mon crystallized carlwmate of soda. The first loaf, when baked, 
possessed, in a very rank and strong degree, both a taste and 
smell of acidity. In the second, the acidity remained faintly 
perceptible, especially in the smell. In the third, the loaf had 
no acid or other disagreeable property whatever. In the 
fourth, there was no acid taste, but a slightly acid smell." 

" These results appear quite decisive. For thus the exhi- 
bition ofeight grains of the carbonate of magnesia to five ounces 
of dough, or about thirty-two grains to the pound, which is 
about fifty-two grains to the pound of flour, proved amply 
sufficient to correct an acidity which had been allowed to pro- 
ceed to an extreme hardly ever known in practice. And in- 
deed in the great bulk «=f instances a much smaller quantity 
would be found completely sufficient ; so that, in all probabi- 
lity, three ounces of carbonate of magnesia to every 100 
pounds of flour would be found to serve the purpose, pro- 
vided a due incorporation of the magnesia were effected 
thoughout the substance of the bread." 

In the second part of this interesting essay, published in 
the Annals of Philosophy for October, Dr Colquhoun makes 
some remarks on the processes for introducing an elastic fluid 
into dough, which has not undergone the panary fermentation. 
One of the methods which have been recommended for this 
purpose, namely, the use of water charged with carbonic >cid 
gas, was found quite ineffectual as well for exciting ftrmenta- 
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Axiy as for causiDg the dough to expand, in the procew ^gf 
baking, into a light spongy bread. The • ftubcarbonate cf 
ammonia, on the contrary, a substance frequently employed 
l^ bakers for rendering dough porous, afforded very favour- 
able results; and the experiments made by mixing dough 
urith an alkaline carbonate or the carbonate of magnesia, and 
then decomposing the salt by means of an acid, were likewise 
satisfactory. The bread made with the latter, though decid- 
edly inferior to common loaf-bread, was light and porous- when 
compared to that made with unfermented dough. 

But the most novel facts contained in the second part of the 
essay regards the manufacture of gingerbread, the foroou^ 
lion of which is thus described : ^' The ingredients are flour, 
treacle, butter, common potashes, and alum. After the butter is 
melted, and the potashes and alum are dissolved in a littk 
warm water, these three ingredients, along with the tceaale, 
are poured among the flour which is to form the basis of the 
• bread. The whole is then thoroughly incorporated together, 
by mixture and kneading, into a stiff dough. Of these several 
constituents, the aium is found by the baker to be the least 
essential, although it is useful in having ^ decided tendency to 
make the bread lighter and crisper, and in accelerating tb^ 
tardy period at which the dough is in the most advantageous 
condition for being baked into bread. For it is one of the most 
remal*kable parts of the present system of manipulation, that 
gingerbread-dough, however thoroughly kneaded, almost invar 
riably requires to stand over for the ^pace of from three or four 
to eight or ten days, before it arrives at that state which is best 
adapted for its rising to the fullest extent, and becoming duly 
gasified in the oven. And experience has shown, that it may 
be allowed to stand over even for the period of several weeks, 
rather with advantage than loss in this respect. It is true, tbat» 
from causes not well understood by the baker, the dough of 
gingerbread becomes thus matured and ripe for the oven, on 
some occasions much more speedily than on others ; but, ia 
general, if the dough were fired at an earlier period than has 
just been r d, the baked bread would more or less 

resemble ii ^ piece of wood, in proportion to the 

time by ^1 %d been prematurely hastened.**' 
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Of tbe several ingredients whibh enter Into tbe constitution 
of gingerbread, Dr Colquhoun has proved that the only ones 
which are essentiiil for rendering it light and spongy are trea- 
cle and carbonate of potash, and there can be no doubt that 
their mutual action consists in the evolution of carbonic acid 
gas. But in order to estabhah this point with certainty, " the 
substitution of carbonate of soda, and of carbonate of magoe- 
ua for carbonate of potash, was tried, and it invariably turned 
out that the bread in these cases expanded just as well in the 
oven, as when an equivalent quantity of carbonate of potash 
had been employed. And when, on the contrary, in place of 
these substances, there was mixed up with the dough either 
caustic potash or caustic magnesia, the bread never expanded 
in the slightest degree in the process of baking, whether the 
dough was baked when recent, or afler being kept a consider- 
able time. From this it resulted, that the presence of an alka- 
line carbonate was clearly essential to the gasifying of the gin- 
gerbread-dough ; and it seemed almost a necessary inference, 
that the rising of the bread during the baking is produced by 
carbonic acid gas, and that this gas is developed in consequence 
of some mutual action which takes place between the treacle 
and the alkaline carbonate.'' 

The evolution of carbonic acid gas, under these circumstan- 
ces, can alone be attributed to the presence of a free acid in 
treacle. " That such an acid does, in a greater or less degree, 
always exist in treacle, seems proved by the fact, that, of many 
specimens which were examined in the course of the experi- 
ments just mentioned, all possessed distinct traces of acidity, 
and to an eictent sufficient to enable them to communicate a red 
colour to vegetable blues ; but the amount of uncombined acid 
present in all these cases appeared to be very trifling, and it 
was difficult to ascribe to its sole agency the production of 
effects so striking. It cannot be doubted, however, that this 
uncombined acid must operate to a certain extent in produ- 
cing a decomposition of the alkaline carbonate ; and it may 
be conjectured also, thai the superiority in the expanding 
power of old dough is occasioned either by the additional 
acidification of a small quantity of the treacle, to which It 
would be disposed during the keeping, by its state of mixtute 
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with the flour, or by the circumstance, that the carbonic acid gig, 
disengaged bjr the uncombined acid contained originally in the 
treacle, has thereby more leisure to penetrate into the system 
of the dough, and to produce a more complete separation of its 
particles. And it may be mentioned, as a circumstance in sup- 
port of this explanation, that though the period of keeping re- 
quisite in the preparation of gingerbread-dough is generally 
from five to ten days, it is sometimes materially less, and that 
without the manufacturer's being able to assign any cause fi)r 
the variation. But this, of course, might be readily accounted 
for on the supposition, that treacle generally contains a variable 
quantity of uncombined acid, and that this ingredient is the 
true agent in developing carbonic acid gas within the dough, by 
its action upon the alkaline carbonate, Upon the whole, there- 
fore, it seems not improbable, that tlie mutual action of the 
potashes and treacle, out of which results the gasifying of gin- 
gerbread-dough, consists in the treacle containing a litle un- 
combined acid, which, uniting with the potashes, sets carbonic 
acid gas at liberty, and thereby renders gingerbread light and 
elastic.^ 

^^ In the course of performing these experiments, the details of 
which have been subjoined in a note to p. ^7^9 ^'^^ ^^ results 
of which have led to the above conclusions, it was impossible 
not to be impressed with a sense of the inconveniences that of- 
ten arise to the baker from the delay occurring in the process, 
and of the injury which may not un&equently accrue to the con- 
sumer, &om the deleterious nature of one of the ingredients 
which is essential in the present system. This is the carbonate 
of potash, which it is always necessary to use in such a quantity 
as gives a distinct disagreeable alkaline flavour to the bread, 
whenever this is not disguised by mixture with some aromatic 
ingredient. Nor can there be much doubt, that if gingerbread, 
as now made, were eaten in any considerable quantity, it would 
prove injurious to any delicate constitution, in consequence 
merely of the large amount which it contains of this alkaline 
substance ; and if such a consequence as this may follow, even 
in the case " ' ^ ^ost carefully baked gingerbread, it is plain 
tW, in tl ~ areless or unskilful mechanic, the* em- 

ployment dient is extremely inconvenient It 
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appeared, therefore, to be a very desirable matter to procure 
some substitute, which, while it formed an equally well-raised 
bread, might save the delay of the baker, be less diBagieeable to 
the palate, and quite harmless to the constitution ; and, accord- 
ingly, it was not without experiencing very considerable plea- 
rare, that after having made various trials, a mode of com- 
pounding and preparing the dough was actuaUy found out, 
which appears to unite all these advantages. The substitute 
which proved the most perfectly successful was a mixture of 
common carbonate of magnesia and tartaric acid ; and in mixing 
up the dough, there will be found a practical expediency in 
employing a considerably larger quantity of the aikahne carbo- 
nate than is strictly necessary to neutralize the acid. But the 
shortest and simplest mode of explaining how this process is 
found to work, will be to quote an example of its use : the fol- 
lowing statement is therefore submitted, of the mode of preparing 
what will be found in practice to be a very good dough, parti- 
cularly for that kind of thin gingerbread, well known under the 
name of FarUament cakes. 

" Take a pound of flour, a qu;irter of an ounce of carbonate of 
m^nesia, and one-eighth of an ounce of tartaric acid ; let the 
butter, treacle, and aromatic ingredients, be added in the same 
manner as at present. The use of alum will not be found of 
any advantage, and will be better dispensed with ; as it is in 
itself an unwholesome substance, and any good effects which it 
can produce are in all probability completely supplied by tlie 
tartaric acid. It is necessary that the alkali employed, the 
magnesia, should be uniformly diflFused throughout the whole 
mass of the dough, an object which will be always best ejected 
by intermixing it, bruised to an impalpable powder, with the 
floiu-, previously to the addition of any other ingredient. After 
these have been well mingled, dissolve the tartaric acid in a 
small quantity of water, and, having melted the butter, pour 
it, the treacle, and the acid aolutioii, into the mixture of flour 
and magnesia, Let the whole be incorporated into a mass of 
dough by kneading, and then set aside the dough, for a period 
varying from half an hour to an hour. It is then fit for being 
baked into bread. The delay of at least half an hour has the 
practical benefit of giving ftiU time for the acid to act upon the 
VOL. VI. NO. 1. JAN. 1837- F 
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alkaline carbonate, so as to render the dough loose a»d short;, 
or, as a baker would say, to bring it into a state of strong fer- 
mentation. The dough prepared in this manner, should nerer 
be kept longer than two or three hours before being put into 
the oven, from which it will in due time be obtained, in the state 
of a light, spongy, pleasant bread. 

** By the method now proposed, not only is the delay ayoided 
which is so inconvenient in the system at present practised, but 
there is no unpleasant flavour discernible even when the bread is 
not at all confected with sugar or spices, and there is no ingre- 
dient in it. at all injurious to the most delicate constitution. 
The expence of making gingerbread in the manner above stated 
b a trifle greater than that in which carbonate of potash is em- 
ployed. The difierence, however, is so extremely small, as 
scarcely to make any sensible addition to tl\e price of even the 
most ordinary kinds of gingerbread.* 

** As a matter of curiosity, the mod^ now mentioned as having 
been successfully employed in rapidly gasifying the dough of 
gingerbread, was tried upon the dough of plain bread, to see 
whether it might there have the efiect of proving a compete 
substitute for the common yeast-fermentation. The result was 
in the highest degree favourable, and the biscuit which had been 
the subject of the experiment was as light and pleasant as if it 
had been prepared upon the fermentation-system. This experi- 
ment was more, however, a matter of curiosity, as already 
mentioned, than of much practical utility ; for although the 
present process of the baker is slow and somewhat tedious, yet 
it is also cheap, and simple, and sure ; and it is only in those 
comparatively rare cases, when, either from want of yeast, or 
from deficiency of time, it would be impossible to have recourse 
to fermentation, that the use of the process here suggested 
might be a matter of some advantage to the manufacturer. It 
should not be omitted to mention, that the presence of the' 
neutral salt, the tartrate of magnesia, necessarily formed by that 
union of the add and alkali which frimishes the supply of car- 

• *' Tartaric acid may now be purchased at 4s. 6d., and carbonate of mag- 
nesia at l8. 4d. r i : it is obvious, therefore, that the cost of the 
quantity of th< .(qsary to convert seven pounds of flour into 
gingerbread, y ibout 5d." 
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bojiic acid gns, was found to impart to the simple bread a 
slightly vapid taste ; but the addition of a very triding quantity 
of sugar is quite sufficient to conceal this. There is subjoined 
in a note, the process followed in preparing biscuit with these 
ingredients, which is indeed so simple, as scarcely to require 
any particular explanation. 

" Such is the mode of preparing a well-raised gingerbread, 
which, out of a variety of trials, seemed by far the most succcss- 
ftd, and the most advantageous, both to the manufacturer and 
to the consumer. But there are various ottier ingredients 
which may be effectually enough employed for the same end, 
and some of which deserve to be mentioned, as tending to throw 
light upon the rationale of the process, which is, in principle, 
the same in every case. 

" Thus, for example, the bitartrato of potash, instead of tar- 
taric acid, may be employed, along with the carbonate of mag- 
nesia. When this substance is used, there is a degree of sour- 
ness, just perceptible to the palate, in the flavour of the bread, 
and which it is not impossible that some tastes might r^aid 
m the light of an improvement. Another method, and quite 
an effectual one, is to use thecarbonateof magnesia alone, with- 
out any acid admixture, only to an extent doubly or trebly 
greater than when it is conjoined with tartaric acid; and the 
result will be that the dough becomes as speedily fit for being 
baked, and yieltls as spongy and as light a bread. If again the 
carbonate of potash, along with an eqiuvaleiiC quantity of sul- 
phuric acid, be intermixed with dough, it has the effect of fit^ 
dng it for the oven as speedily as any of the other methods 
above-mentioned. But it communicates to tlie bread a taste 
decidedly bitter. 

" There have now been detailed a few of the modes, in which 
much delay and trouble may be saved to the manufacturer by 
his employing the mutual action of an acid and of an alkaline 
carbonate, which shall take a speedy effect, and generate a due 
supply of carbonic acid gas within the dough, after it is made. 
It is only, however, the Jirst mentioned substitute for the pre- 
sent noxious ingredients of carbonate of potash and alum which 
can be considered the best adapted for practice, both as being 
in itself the most convenient and simple, and also as posiicssing 
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the advantage of oontaimng no elem»it in the leait degree pve- 
jydicud to health. The othen have be^ quoted pnncipalljr to 
show the true nature of the action which Cakes plaee in gM%et- 
hread-dong^ in the present tardy process^ as well as ki the 
other methods. There is yet another process of gaaifieAtlpii, 
however, which should be mentioned, as it is oocadonaUy re- 
sorted to in the manufacture of this kindof Inread, as wril as in 
ihat of many others, and with the same complete sncoees. This 
is by using the sesqui-carbonate of amhionia, whose efficacy imd 
the natuxe of whose action in Expanding all kinds of dough in 
;the process, of baking, have already come under our nedce. If 
this salt be empioyed in die proportion of half an ounce to the 
pound of flour, the dough containing it, however recent when 
baked, will always form itself into a good light bread ; and it is 
on this account a very common practice with the baker to add a 
oesrtain quantity of it to bis ordinary gingerbread-dough, wh^i he 
is under the necessity of emjdoyingit in its recent state, before 
it baa been sufficiently matured by keeping. The braad so 
fimned is found to possess an extremely agreeable flavour, and 
il; is also marked by the peculiarity of having the upper surfince 
unusually dark and glossy. In this bread, ako, as in others 
similarly aerified, there remains always a certain trace of am- 
monia, which would be plainly perceptible, but for the confec- 
tions which disguise it."" 



AfiT. X.— 0&«erva/to72« on the Comet of 1825, a/nd on the 
Changes which take place in thejigure of the tail, tending 
to establish the ewistence of a rotation round its awis. By 
Mr James Dunlop, Paramatta. Communicated by Sir Tho- 
mas Makdougall Beisbane, K. C. B. F. R. S. London 
and Edinburgh. 

On the 21st July 1825, I discovered a body, nearly in the pa- 
rallel of 44 Taurus, which I strongly suspiect to be a very small 
comet ; the nebulosity is exceedingly faint. I can perceive ra- 
ther a condensation near the south following extremity ; the ne- 
bulosity is pe *^o minutes in length, and nearly one mi- 
nute broad. 
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July 27iA.— At 1 7" 30' mean time, I got a very distinct view 
the comet ; tlie tail extends about 16' in length, and about 
4^ or 5' broad at the extremity ; the tail is bright at tlie rides, 
with a dark space in the middle. — I can perceive a bright point 
in the head or nucleus. 

Sept. Stk. — At 14^ 13' mean time, the cornel is very bright, 
uid greatly increased in splendour, but the dark space in the 
tail does not exist. 

Sept. ISiA.— At IS"" 40' mean time, comet rapidly increasing 
in splendour. The head is round and well-defiued,the tail is about 
if" in length, with a dark space in the middle, and rather sud- 
denly bright at the sides. This is the first time that I have seen 
the head round and well-defined. 

Oct. 2d.— 1 expect the comet will eclipse 1 Eridani, a star of 
the third mag. 

At i*' 41' sidereal time, the comet is north, following Uie 
star. 

At 4'' 49' the nucleus is still distinct, and very near the star, 
but I can see nothing of tlie head, and a conraderable portion 
of the tail is also invisible, the star being very near the centre. 

At 4" 57' 36", the nucleus of the comet must be exactly, or 
very near in the line of the star. I think this must be very near 
the moment of the comet's conjunction or transit over the star. 

At 5'' 6' I can see the small point or nucleus of the comet pre- 
ceding the star, and very near it. It is merely a. point of a 
dtiiky red colour. I cannot estimate its diameter at more than 
one-third of a second. The head of the comet is still invisible, 
and also part of the tail. 

At 5" Ity, the nucleus of the comet is still very distinct, but^ 
the head is still invisible. 

For abtiut tlie space of two minutes of time, I could perceive 
the star very sensibly diminish in splendour, and assume a more 
dull and planetary aspect, the straggling rays being sensibly 
cut off. 

About 4" 56' 39 " or 41", the star made a very sudden tre- 
mor, perhaps 3" or 4 " of a degree up and down in the tele- 
scopc'^or, ae it were, sti^gered in its march through the field — 
as if the telescope had been slightly touched by the hand, or a 
slight tremor from the wind, but neither of which I think was 
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the case, but that it was the instant of the small nucleus fas* 
sing over the star. 

Oct. 4f^A.~At 12^ 0" mean tune, the tail of the comet is IV 
or 11'' long, and about 2|^ broad. The nucleus of the comet 
is sensibly nearer the preceding side of the head, and not in the 
centre, as I have formerly observed it. 

Oct. 5^A.-— At 9^ 30" mean time, the comet is north following 
417 Cetus, about one minute of R.A. in time, and about W^ north 
of the star ; the tail is about 1 0^ in length, and perhaps 2? broad^ 
at the extremity. The tail is brightest in the middle and conti- 
nues for about 3^ or 4"^ from the head, without very sensibly 
varying in breadth. It passes north following of ^ Ceti, where 
it begins suddenly to increase in breadth, and the 368 Ceti is 
involved near the preceding side of the tail, where the fiiintness 
commences ; but nearly in the direction of s Ceti, there is the ap- 
pearance of a second branch forming, which at present is not more 
than one fourth of a degree in lengtl}. (See Plate II. Fig. 1.) 

Oct, 7^A.^-At 11^ mean time, the tail of the comet is about 9^ 
in length, and very faint towards the extremity, and is divided 
into five bars or branches, with a dark space between each. 
The principal branch is rather preceding the central line of the 
tail, and is considerably the longest and brightest ; the branch 
on the following side is longer than that on the preceding side, 
as about 7^ to 3° from the head to where the branches separate 
is about one degree. The light of this space in the neck is 
nearly uniform, but not equal in brightness to the head. The 
head seems much more condensed than it was on Wednesday, 
(the 5th) and much brighter, but the tail, as a whole, is fainter 
and shorter. (See Fig. 2.) 

N. J?. — The tail is nearly due north, probably rather pre- 
ceding. 

Oct 9th. — At l^*" mean time, the tail of the comet is north 
preceding. The branches do not exist, neither does the tail 
spread so much at the extremity ; as on the 7th, it is pretty 
bright for about two degrees from the head, then breaks off 
fiunt, suddenly. ... 

Oct. lO^A.— At llh 87' mean time, the taU is fiiUy 1 1" <w XS" 
in length, diverging very sudd^y for abouiS^^lrom the head ; 
the following side of the head is not so wdQ-defined'as the pre- 

11 
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ceding side, and the nucleus is not in the centre of the head, 
but certainly in the preceding side of it, which side is sharply 
deiined. The broadest part of the tail is little more than one 
degree, and the position of the tail north rather preceding. 

At 12'' 17' mean time, the tail very gradually diminishes in 
brightness from the head to the faint extremity, which may be 
about 1 1° in length, and one degree broad ; the narrowest part of 
the tail is not immediately joining the head, but about one degree 
distant, where it diverges rather suddenly to about 2^° from 
the head, and remains nearly of the same breadth to the faint 
extremity ; the tail is north preceding. (See Fig. 3.) 

Oct. \Zt/i. — At il^ 21' mean time, the tail of the comet i§ 
singularly curved concave towards the east, or following side, 
and fully 7° in length ; there is a considerable branch on 
the preceding side, about three degrees in length, and also a 
short branch about one degree in length on the following side; 
the head is much condensed, more so indeed, than ever I have 
seen it ; the tail is about 7° or 6° long, and somewhat less than 
9° broad. (See Fig. 4.) 

At 13'' 27' mean time, the tail is certainly more suddenly 
curved close to the head, and the principal branch is divided 
into two ; the preceding branch is brighter, and considerably in- 
creased in length ; and the following short branch is more filled 
up towards the principal branch ; the taU seema rather broader, 
and is certainly shorter than it was at ll^ 91', 

At 14'' 17', the general appearance much the same as at 
IS'' 27' ; the tail is about 3" broad at the extremity of the branch- 
es, and not more than 7° in length, the tail is evidently much 
broader than it was at 11'' 21', and shorter ; but the branch on 
the following side has increased considerably in length. (See 
Fig. 5.) 

Oct. lith. — At 8" 10' mean time, the tail of the comet is 
certainly much longer than it was on the 12th, and very differ- 
ent in appearance ; it is fully 10° in length. The head is less 
bright, and the nucleus or (condensed part) is neither bo bright, 
nor so large. The preceding side of the tail is strongly marked, 
bright, and well-defined for about S^" from the head, where a 
fiiint narrow branch strikes off at a considerable angle, and 
nearly equal in length with the principal branch ; also a very 
considerable nebulosiQr eMata on the foUowing side, shooting 
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put from the head about one d^lee in length. The tul is near- 
ly a straight line from the head to where the branches separate, 
when it curres off suddenly concave on the following side^ 
(See Fig. 6.) 

At 9^ 2ff mean time, the general appearance much the same 
as at 8^ 1(K. The fiunt narrow branch preceding is rather fainter 
at the extremity, and the nebulosity or branch on the following 
side is much brighter, and about a degree and a half in length ; 
also on the preceding side of the head a new l»anch is growing 
out This side of the tail is not so sharply defined as at last ob- 
servation ; the head is bright, but the tail is fainter towards the 
extremity. (See Fig. 7.) 

At 10^ 25', the collectii^ matter has extended at least S^ 
on the following side, is considerably broader, and appears se- 
parating to form another branch ; also the formation of another 
branch on the preceding side is rapidly advancing, and the ne- 
bulosity is extending to a greater distance round the head. 

At 121* o<^ ^^ general appearance much the same as at last 
observation. The following new branch is about S° in length, 
and the preceding fiilly 1^^; they are not yet separated from 
the principal branch or tail. The head is certainly not so mu^ 
condensed, or so bright ; the tail, also, is funter than it was 
early in the night ; it appears, as it increases in length -and 
breadth, that the cometic matter becomes more thinly spread, 
and no new supply of luminous matter; the head is larger, but 
s^sibly less condensed near the centre. 

At 13^ 0', the head and taH much broader and fainter, the 
branches shooting out on each side from the head, are evidendy 
formed, and beginning to be detached from the body of the 
taiL The narrow and condensed tail from the head to where the 
original branches separate, is now a broad, faint, gradual light, 
about 25' broad. 

The tail is about 11^ in length, and S° broad at the extremity 
of the original branches, but it is not so much curved as it was 
early in the evening. (See Fig. 8.) 

OcL IBth. — ^At 9^ 6' mean time, the tail runs out straight 

from the head ab or 1 2f* in length, with three branches 

on the foBowing w branch is shooting out from 

the head on the 

At lO** 16', fc 5 much the same; the new 
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Nao. 1st. — At 10** 38' the comet pretty bright ; the taS 
about 7** in length, and one half degree broad. About 1 J® fiom 
the centre of the head the rays of the tail cross each other, 
and diverge gradually to the extremity ; two branches shootiiig 
but from the head, one on each side of the tail, and about 2^ 
in length. (See Fig. 13.) 

Nov. 2d. — At 10*" S(y the tail is very bright, and about f 
in length, with a branch on the preceding side, about 2? long, 
and another on the following side, about 1 J^. The tail is xnoie 
connected with the following side, which is the shortest ; also 
on the following side of the head there is a quantity of thin oo- 
metic matter protuberant from the general round form of the 
head. (See Fig. 14.) 

Nof9. 1th. — At 8*» 5&^ comet pretty bright ; can trace the 
tail for nearly 9° in length ; the nucleus is very bright. Between 
V and 3® from the head the tail becomes very narrow. (See 
Fig. 16.) The wing or branch on the fdflowing side is longer 
and more detached from the body of the tail than that on the 
preceding side. 

iViw. Sth. — ^At 9** 46^ the comet is very different in appea^ 
ance from last night, the head is not round, or at all formed, 
it only resembles a blunt point, from which the tail gradually 
spreads in breadth, and diminishes in density, but continues 
bright at the sides, and dark in the middle from the head 
through the whole length of the tail. A very faint cloudiness 
surrounds the head, and extends along the tail on each side 
about 2°. The length of the tail is about 10^, and 1° broad at 
the extremity. (See Fig. 16.) 

The preceding is a copy of my Journal of Observations on 
the comet, and also on the changes which I observed to take 
place in the figure of the tail. 

The different appearances which it presented are worthy of 
attention, and I trust these observations will be of service to 
compare with similar observations made in Europe, and also at 

the Cape of Good-Hope. 

By comT ' c annexed figures, (which were drawn with 

care, and oared with the comet,) a periodic re- 

turn may lected. Figures 1, 6, and 10, are 
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pvea sixteen revolutions ; and the time of the revolution 19^ 

aof. 

From October 20th, at 10'' 36', to November 2d, at IC SO' 
gives sixteen revolutions ; and the lime of the revolution 19" 31'. 

From October 7th, at 11" tf, to November 8tli, at 9>> 4^ 
gives thirty-nine revolutions; and the time of the revolutim 
19" and 39'. 

By taking a mean of all these, it ^ves 19'' and S& for the 
approximate time of the rotation. 

General Remarks. i 

The tail has been subject not only to continual, but (&(hb 
the observations) to periodic changes of appearance, and alw 
the changes about to take placo first made their appearance at 
the head of the comet, sometimes shooting out from one side, 
and sometimes from both, but generally made their appearance 
first on the following side of the head. 

If these changes are occasioned by a rotation on its asJB, 
the tail of the comet must be dependent on the nature of the 
materials of which the surface of the comet is composed, which 
must be very irregularly scattered on some parts of its surface 
to produce the different appearances which the tail has pre- 
sented ; and if such be the cause, the change of appearance in 
the tail may be more remarkable in some comets than in others 
of equal magnitude, from the position of its poles with respect 
to the eartli, and the irregularity of its surface. 

But what may be the cause of these periodic changes in the 
figure of the tail I do not pretend to say. The observatioiH 
are given in candour as they were made, and I leave it to those I 
who may have made similar observations on the tail, and are 
better qualified to investigate the subject than myself. ] 

Similar appearances were observed by Le P. Cysat, in the 
tail of the comet of 1618; by Hevelius, in the taik of the 
comets of 1652 and 1661 ; and by Pingr^, in the tail of the 
comet of 1769. As this will again appear about the latter end 
of 1836, or beginning of 1836, it will afford an opportunity, at 
no very dis >}d, of investigating more minutely the 

changes wli jn the tails of comets, which may 

lead, not 01 e cause of the change which takes 
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Aet. XI. — Observations connected with the Histort/ qfihe De- 
vchpement of Magnetism by Rotation, By S. H. Christie, 
Esq. M. A., F. R. S. of Trinity College, Cambridge, Fel- 
low of the Cambridge Philosophical Society, and of the 
Royal Military College. In a Letter to the Editor. 

Dear Sib, 

jVIr Barlow^s ^' Illustration of some facts connected with 
the Developement of Magnetism by Rotation," publkhed in 
your last Number, requires some comment; and however much 
I may regret that the pages of your valuable Journal should 
be occupied with such matter, I must beg that you will in- 
sert a few observations : it must, I assure you, be something 
of more importance which can agsun call ray attention to the 
subject. 

If Mr Barlow, about the years 1819, 1820, &c. was engag- 
ed in a series of observations, in order to determine accurately 
the attractive power of circular iron plates, in different posi- 
tions, and at different distances from a magnetized needle, 
and likewise, with precision, their strong and weak points of 
local magnetism, I can only say that I had no knowledge of 
the circumstance. At the same time, I cannot avoid expressing 
my surprise, that he should not have fallen upon the property 
in question, as no sooner had I found it necessary to note ac- 
curately the deviation of a needle due to each particular posi- 
tion of an iron plate upon an axis perpendicular to its plane, 
than I discovered the peculiar effect due to rotation. Refer- 
ring to the experiments in which I was engaged when I first 
noticed this effect, Mr Barlow says, " Strictly speaking, how- 
ever, these experiments were not a repetition of mine.'^ I 
know not any latitude of speaking that could make them be 
so considered, since I am not even now aware of any which 
Mr Barlow has made at all similar to them, — mine having been 
made with particular views of my own, with an instrument 
expressly constructed in conformity with those views, and 
which had nee to any views which Mr Barlow had 

taken of tl 
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Mr Barlow is not quite accurate in stating lliat the hypo- 
thesis which I suggested was deduced from a comparison of 
his results ; the fact having been precisely as I have stated in 
your Number for June last. 

As Mr Barlow did not adopt the idea of a sphere circum- 
scribing the needle itself, until after I had explained to him 
my particular views of the subject, and as neither of us can 
claim any originality when we indicate the relative situations 
of two points by a radius, the angle which it makes with a 
plane, and that which its projection on the plane makes with 
a plane at right angles to this, I consider that the statement of 
your correspondent, " Mr Christie, adopting the views of his 
Aiend Mr Barlow," &;c, is incorrect, and that therefore no 
courtesy could authorise it. 

I know not whether, from what Mr Barlow has said of his 
having lieen in Edinburgh a short time before the publication 
I of the report of our experiments in your Journal, and of in- 
I formation being derived from him, we are to consider him as 
the author of this report ; hut if such be the fact, candour re- 
quired that, in his " Illustrations of some Facts," &c. he 
^ould distinctly avow it. For my own part, although I might 
have recollected that Mr Barlow was in Edinburgh at this 
time, I could not suppose that any statement, tending to in- 
fiuence the character of a report of the philosophical disco- 
veries of others, as well as his own, could have been derived 
from him. 

The explanation that Mr Barlow has given respecting the 
detailed account of his experiments, which, without even the 
slightest reference to their connection with mine, appeared 
in the Edinburgh Phihsophkal Journal for July 1826, and 
of the arrangement as to the time of our papers being present- 
ed, renders a clear statement of facts necessary. 

When Mr Barlow, near the end of December 1824, or very 
early in January 1895, informed me that he had discovered 
some singular effects to be produced on a magnetised needle 
by the rotation of an iron shell near it, and mentioned some c£ 
them, I pointed out to him that these were simply a varia- 
tion of the effecls produced by the rotation of an iron plate, 
which I had exhibited to him three years before, those effects 
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b^Dg, in my experiments, observed after rotation, and in Uis, 
during its continuance. He afterwards mentioned to me, that 
a pokuising of the shell at right angles to the axis, would ac- 
count for the phenomena he had observed ; when I stated to 
him, that this was precisely the species of polarisation which, 
I had so long since informed him, would account for all the 
phenomena I had observed as due to the rotation of an iron 
plate. As Mr Barlow, notwithstanding this, was disposed to 
asfflgn an*origin to his experiments totally distinct from min^ 
neither <* good fellowship, nor the interests of scielk^^^ n^ 
quired that I should not include experiments on the rapid io» 
tation of an iron plate in my paper. I, however, did not in* 
elude them. My paper was given to Mr Herschel, in its 
original form, on the 20th of April ; and on the 25th of April, 
I commenced a series of experiments, to ascertain myself, 
whether the e£Pect8 produced during the rotation of iron are 
distinct from those observed after the rotation has oeased. 
This series was concluded on the 29th of April ; and some 
time after, when I considered that both Mr Barlow^s paper 
and my own had been read before the Royal Society, and 
when, in fact, I believe they had, I sent an account of these 
experiments as a supplement to my paper.* So that Mr Bar- 
low, however unintentional-y, is incorrect in stating that it 
was in the interval between making the arrangement, that my 
paper should be the first presented, and the reading of the 
papers, that this supplement was added to mine, -f* As I sup- 
posed that Mr Barlow^s had been read, which it had, I cer- 
tainly did not consider it was necessary that I should formally 
notice his experiments, more especially as I was aware that 
Mr Barlow did not allow he had been led to his results by 
those which I had previously obtained, although he had been 
in possession of the general facts three years previously. 

As the magnetical effects produced by rotation at thiis time 
engaged a good deal of attention, on sending you in May 

• Mr Barlow's paper was read on the 5th May, mine on the 12th May, 
and I have reason to think, that this account was sent after the 15tli 
May, 

"^ That was not adhered to, appears from the date of 

the readin{ 
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specting the geological relations of that gem, I take the liberty 
of laying before the Asiatic Society. 

A, knowledge of the matrix of the diamond ha» long been 
a desideratum in mineralogy. It has been Jbitherto supposed 
that this mineral was only found in alluvial soils ; and a late 
writer infers, from some circumstances attending a particular 
diamond, which had passed under his examination, that the 
matrix of this precious stone was neither a rock of igneous 
origin, nor one of aqueous deposition, ^' but that it probably 
originates like amber, from the consolidation of perhaps vegeta- 
ble matter, which gradually acquires a crystalline form, by the. 
influence of time, and the slow action of corpuscular forces.^ * 

The reasoning may apply with justice to the particular spe- 
cimens which have fallen under the observation of Dr Brew- 
ster ; but as it is fully ascertained that diamonds have, for two 
centuries at least, been found in a rock generally supposed to 
owe its origin to deposition from water, the application will of 
course be limited to the case of diamonds found in alluvial 
soils. 

A considerable range of mountains called the Nalla Malla 
(Blue Mountiuns ?) lies between 77*^ and 80° of east longi- 
tude. Their highest points are situated between Cummum in 
the Cuddapah district, and Amrabad, a town in the province 
of Hyderabad, North of the Eistna, and vary in height from 
2000 to 3600 feet above the level of the sea. 

The outline of these mountains is flat and rounded, very 
rarely peaked, and as they run N. £. and S. W., the ranges 
gradually diminish in height, until, in the former direction, 
they unite with the sandstone and clay-slate mountains of the 
Godavery, near Palunshah. Their union is certainly not very 
distinct, but is sufficiently so to entitle them to be considered 
geologically as the same range. In a southern and south-west 
direction, they probably extend considerably beyond the Pa- 
goda of Tripati. The most southern point that has fallen 
under my observation, is Naggery Nose, a well known sea- 
mark on the coast of Coromandel. Travellers to Hyderabad 
make a considerable detour for the purpose of crossing these 
mountains in st accessible parts. Among the western 

^ourn* vol. iii. p. 100. 
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passes on the Ciiddapah road, are those of Bakrapet and Moor- 
coodah on the bank of the Kistnai and those of Nakrikul, 
and Warripalli on tlie Ongole road, are among the eastern. 
The breadth of the range varies, but never exceeds fifty 
miles. 

TJie geolo^cal structure of these mountains it is difficult 
to understand, and it cannot be easily expl^ncd by either the 
Huttonian or Wernerian theories; the different rocks of which 
they are composed being so mixed together, without regard 
to order or position, each in its turn being uppermost, that 
it is not easy to give a name so definite, as to apply in all 
places. I once thought the term " shistose formation" would 
be the most simple and nntheoretical term ; but as clay-slate is 
probably the most prevalent rock, I have determined on giving 
that name to the whole, observing, however, that by " clay- 
slate formation" I do not mean the Wernerian Thousheiifer, 
the fourth in order of his enumeration of primary rocks, but 
merely a collection of rocks which I conceive to have been 
placed in their present situation at the same period of time. 

The " clay-slate formation," then, of the Nalla Malla moun- 
tains, consists of clay-siate ; of every variety of slaty lime- 
stone, between pure limestone and pure slate ; of quartz rock ; 
of sandstone ; of sandstone breccia ; of flinty-slate ; of hom- 
stone-siatc, and of a limestone which I call tuffaceous, for want 
of a better name, containing imbedded in it rounded and an< 
gular masses of all these rocks. All these vary so much in 
their composition, and pass into each other by such insensi- 
ble gradations, as well as abrupt transitions, as to defy arrange^ 
ment, and render a particular description useless. 

It is bounded on all sides hy granite, which everywhere ap- 
pears to pass under it, and to form its basis. 

Some parts detached from the main range, such as Nag^ry 
Nose,Worramallipet, and Nandigaon, a town in the Hyderabad 
frontier, with many others, have only the upper third of their 
summits of sandstone and quartz rock, the baas or remaining 
two-thirds being of granite. This range of mountains is inter- 
sected by the rivers Kistna and Pennar, and both appear to 
pass through gaps or fissures in it, which have been produced 
by some great convulsion, which, at the same time that it 
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formed the beds of these rivers, gave passage to the ac<rumu« 
lated waters of some vast lakes situated near the outlets. 

The tortuoua passage of the Eistna, for upwards of 70 
miles, is bounded by lofty and precipitous banks, which, in 
some places, rise to 1000 feet above its bed ; the opposite ades 
of the chasm corresponding in an exact manner. Ravines df 
this description are not unfrequent all over the range, and the 
exact correspondence of their opposite salient and re-enterii^ 
angles, together with the abruptness of their origin, totaSfy 
preclude the supporation of their being hollowed out by the 
action of running water. 

Two of these remarkable chasms occur on the western rood 
to the shrine of Maha Deo at Sri Sailam, and would be totally 
impassable to travellers, but for the once magnificent causeway 
and steps which wind down the precipice. 

The only rock of this formation in which the diamond b 
found is the sandstone breccia. I have as yet only visited the 
rock mines of Banganpalli, a village situated about twelve 
miles west of the town of Nandiala. 

The low range of hills in which these mines are situated 
appear distinct from the main range, but a juncticm of the 
north and south extremities may be traced with great facility. 

The breccia is here found under a*compact sandstone rock, 
differing in no respect from that which is found in other parts 
of the main range. It is composed of a beautiful mixture of 
red and yellow jasper, quartz, chalcedony, and homstone of 
various colours, cemented together by a quartz paste. It pas- 
ses into a pudding-stone composed of rounded pebbles of quartz, 
hornstone, Sec. &c. cemented by aii'argillo-calcareous earth of 
a loose friable texture, in which the diamonds are most fre- 
quently found. 

Some writers have miscalled this rock amygdaloid or wacken, 
atid have described these mines as being situated on conical 
summits of that rock. The truth is, that the conicAl summits 
are artificial, and owe their origin to the sifting of the pound- 
ed breccia and pudding-stone, for the purpose of separating 
the larger stones preparatory to their being wetted and exa- 
mined. 

The hill i ^ and not a single conical elevation 
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can be seen throughout its entire extent. In my journey 
from Nandiala on horseback, a view of the range for an ex- 
tent of twenty miles N. and S. was constantly before me, and 
in no instance did I observe a deviation from the continued 
flatness. 

I regret that, for many years previous to my viat to these 
mines, no fresh excavations had been made, so that I had no 
opportunity of ascert^ning the mode in which the miners get 
at the breccia. I saw many holes under large blocks of sand- 
stone, of about five feel average depth, most of them blocked 
up by rubbish. I was told that at that depth the diamond 
bed was found. 

The miners are now content to sift and examine the old 
rubbish of the mines, and they are the more bent in doing 
this, from an opinion which prevails among ihem, and which 
is also common tu the searchers for diamonds in Hindustan, 
and to those on the banks of the Kistna, Parteala, Malavilly, 
&c. viz. that the diamond is always growing, and that the 
chips and smaii pieces rejected by former searchers actually 
increase in size, and in process of time become large diamonds. 
I saw at the time of my visit in January 1831 about a dozen 
parlies at work, each composed of seven or eight people. 
Each party was on the lop of one of the conical eminences, 
and actively employed in sifting and separating the dust from 
the larger stones : lliese were then laid in small heaps, spread 
out on a level surface, wetted, and examined when ihe snn 
was not more than 45 degrees above the horizon. A parly 
of boys was engaged in collecting and pounding scattered 
pieces of breccia. All the labourers were dktrs, or outcasts, 
and under no control or inspection. The misery of their 
appearance did not give favourable ideas of the productiveness 
of their labour. 

The sandstone breccia is frequently seen in all parts of 
lliese mountains, at various depths from the surface. In one 
instance I observed it at a depth of fifty feet, the upper strata 
being sandstone, clay-slate, and slaty hmestone. ■ 'I'he stratifi- 
caUon of the whole face of the rocks is here remarkably dis- 
tinct, and may be traced through a semiciiculor area of 400 
yards diameter. The stratum of breccia is two feet in thick- 



I 

I 



102 M. Vn^'sey en the Diamond Mine* of Southern India. 

□ess, and immediately above it lies a Gtratum of puddittg-stone, 
composed of quartz and homstone pebbles, cemented by cal- 
careous clay and grains of sand It is very likely that this 
stratum would be found productive in diamonds, and I have 
no doubt, that those found at present in the bed of the Kiatna, 
have been washed down from these their native beds during the 
rainy season. In the alluvial soil of the plains, at the base of 
this range of mountains, and particularly on or near the banks 
of the river Kistna and Pennar, arc situated the mines which 
have produced the largest diamonds in the world. 

Among them are the famous mines of Golcondah, so called 
from their being situated in the dominions of the sovereigns of 
Golcondah, although they are far distant from the hiil fort of 
that name, from which the province and Cootebsbahi dynasty 
took their title. They were once very numerous, (at least twenty 
in number,) and Gani Parteala, situated about three miles from 
the left bank of the Kistna, was the most famous. They are 
now, with the exception of two or three, quite deserted ; and 
the names of several of those mentioned by Tavemier are 
forgotten. In none have fresh excavations been dug for many 
years ; although much ground remains unopened, and many 
spots might be pointed out for new and productive mines. 

Even at Gani Parteala the search is confined to the rub* 
bish of the old mines. At Atcur, Chintapalli, Sarthenypard, 
and at Oustapalli, all ^tuated within two or three miles of 
each other, there are no labourers. 

The plain in which these villages are situated, ia bounded 
on all sides by granitic rocks, which also form its basis. The 
average depth of the alluvial soil is about twenty feet.* Its 
upper portion is composed of that peculiar black earth which 
is called by Europeans " black-coitoo soil,"-f and is identical 
with that found on the banks of the Kistna, in other parts of 
its course ; on the banks of the Godavery ; and the Manjera ; 

" The greatest extent of the oHuvium from the river's bank is about aijt 
miles, nnil the change to the red and gray soil, from llie decomposition of 
the granitic rocks, ii very distinct. 

t This soil is eoGlly fusible before the blovtpipe. In lS:iO, I expoaedit 
in a covered crucible to little more than a red heat, and it was converted 
into a light porons lava. Before the bJowi'ipe it fiwms a vitreous globule. 
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to ascertain if there be any foundation for the vulgar opimte 
of the continual growth of the diamond. Dr Brewster's opi- 
nion is rather in favour of it than otherwise. It i» O0i;aia 
that in these hot cUmates crystallization goes on with wondar- 
ful rapidity, and I hope at some future period to produce «»- 
demable proofs of the recrystcMxatUm of avnsihysty zeoUiej 
»9idjelspar in alluvial soil. 

Observations hy the Editor. 

Science has sustained a great loss by the death of Mr Voy- 
sey since the preceding paper was printed. He was geologist 
to the trigonometrical survey in India, under the late Lieuten- 
ant Colonel Lambton, and thus enjoyed the best opportunities 
of studying the geology and mineralogy of that interesting re- 
gion. The undeniable proofs which, at the end of the above 
paper, he promises to produce, respecting the reCrystallization 
of amethyst, zeolite, and felspar, in alluvial soils, will, we 
trust, be published by those who shall obtain possession of his 
papers. The information which Mr Voysey has given respect* 
ing the matrix of the diamond, is very important in reference 
to any theory of its origin ; but we do not see that it, in any 
way, affects the probability of the conjecture which we had 
hazarded, and which Mr Voysey quotes at the beginning of 
his paper. 

Aet. XIII. — On Magnetic Influence in the Solar Rays. By 
S, H. Christie, Esq. A. M. F. R. S. of Trinity College, 
Cambridge, Fellow of the Cambridge Philosophical So- 
ciety, and of the Royal Military Academy. In a Letter to 
the Editor. 

Dear Sir, 

In the accompanying paper, which I think may be in- 
teresting to you,* I have given an account of some ex- 

* We intended to have laid before our readers an abstract of Mr Chris- 
tie's very able paper ; but the following letter, in addition to the new ex- 
periments which it '^' <: . contains such a succinct and perspicuous sum- 
mary of the prin< ^^e original memoir, that it supersedes the 
abstract which w -ive. This new discovery of Mr Chris- 
tie's must be reg£ ^reat value, and will n# doubt lead to 
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periments, which led me to think, that the compound solar 
rays possessed magnetic influence, although it had not pre- 
viously been observed. As this influence is indicated by the 
arc of vibration of a magnetised needle being more rapidly di- 
minished when exposed to the sun than when in the tihadc ; 
these expci'imentH are easily repeated ; 1 therefore, in the con- 
clusion of my paper, ventured to state my opinion that these 
experiments would tend considerably to remove the doubts 
which, in consequence of repeated failures, had been enter- 
tained respecting the magnetic influence of the violet ray in 
Morichini''s experiment. jVs my paper was read a few meet- 
ings before that of Mrs Somerville, it was highly gratifying to 
me to learn, that this opinion in favour of the results obtained 
by Morichini, was fully confirmed by the brilliant success 
with which her method of making the experiment had been 
crowned. 

In making some additional observations in the spring of the 
present ^ear, with an apparatus, in constructing which I had 
scrupulously excluded metal, an account of which is subjoined 
to the paper ; I first noticed the singular fact, that, when a 
needle of copper or of glass, and I doubt not, of other sub- 
stances, is vibrated by the force of torsion, the arc of vibra- 
tion is also more rapidly diminished in the sun than in the 
shade ; the eflect, however, of the sun's rays being consider- 
ably greater on a magnetised needle than on the others. The 
copper, glass, and magnetised needles which I in this case 
made use of, were not all of the same weight, and the times 
of vibration were somewhat different ; but supposing the ef- 
fects proportional to the times, the terminal excess, (that is^ 
the excess of the terminal arc in the shade above that in the 
sun, after the same number of vibrations commencing from 
the same point in each case,) would be, for the magnetised 
needle 13°. 75 ; for the copper needle 6".24 ; and for the glass 
needle 4*.71, showinga very decided diiference in the effect of 
the sun's rays upon the magnetised needle. I afterwards, dur- 
ing the very hot weather of last summer, repeated these expe- 
riments with needles of magnetised steel, of uiimagnetiscd steel, 

highly important conclusions. Mr Christie's memoir will ap|)ear in ihe 
rfttftMO/pfticoi Tramacliom for 1S36, — Ed. 
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of copper, and of glass of precisely the same weight, the last three 
having been made to vibrate, by the force of torsion, in as nearly 
as possible the same time as the first, by the force of terrestrial 
magnetism. From these I obtained the terminal excess for 
the magnetised steel needle llj^; for the unmagnetised steel 
needle Tj^g® ; for the glass needle 6 J ; and for the copper 
needle 5^ The excess of the temperature in the sun above 
that in the shade, varied somewhat in the four cases, being in 
the first 63°, in the second 73^ in the third 58% and in the 
fourth 62^ ; and it is probable, that the effects might be slight- 
ly modified by this circumstance ; but that the excess of the 
temperature in which the needle vibrated when exposed to the 
silB, above that when it was screened, was not the cause of the 
terminal excess with the magnetised needle, among other dr- , 
cumstano^s, appeared from this, that the terminal arc was con- 
siderably less; when the needle vibrated exposed to the sun, 
thaji when screened by blue glass from its concentrated rays, 
although the jtemperature in which it vibrated was some de- 
grees higher in the latter case than in the former. To what- 
ever cause we are to attribute the singular fact, that any needle 
will come sooner to rest when vibrated exposed to the sun 
than when screened, the great increase which is observed in 
the effect when a magnetised needle is made use of, proves, I 
think, decidedly, that the compound solar rays possess a very 
sensible magnetic influence. 

I have given you this short sketch of some of the observa- 
tions which I have made since my paper was read, as I consi- 
dered that you might feel a particular interest in this subject ; 
and when you have leisure, I shall be happy to have your 
opinion, or any conjectures you may form as to the nature of 
the influence, the effects of which I have observed. J. am 
Dear Sir, yours very truly, . 

S. H. Chbisti£. 
Royal Militaey Academy, 

4ith N(yoember 1826. 
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;T. XIV. — Account of the Expedition under Captain Frank- 
Im, and of t!te Vegetation of North America, in Extracts 
of Letters _/iom. Dr Richardson, Mr Drummond, and Mr 
Douglas. 

Glassow, Nov. 26, 1828. 
ExTHAcTs of letlerE from Captain Franklin and Dr Richardson, dated at 
their encampment at Fort Franklin, have already been laid before the 
public. In the conirounicationa that we liuve had from the latter gentle- 
man, we shall therefore confine ourselves to the relation of such matter 
as relates to the vegetation of the country. We have the pleasure also to 
be *bie to give copies of letters from Mr Druminond, and from Mr Doug- 
las, which we think will prove equally interesting to our readers. 

W.J. HOOREB. 

" Foat Franklik, Giieat Beak Lake, lOM Nov. 1885. 
" Since I wrote to you last, we prosecuted our journey with 
little intennisMon, until we arrived in this quarter. Captain 
Franklin continued his way down to the sea, and had the gra- 
tifying view of a boundless horizon, clear of ice. This, of 
course, has raised our hopes of success, and we look forward 
with some impatience to the lapse of the eight months of win- 
ter that are yet to come, that we may resume our operations. 
The nature of our voyage down the stream permitting us to 
land only twice a-day, unless when we had portages, has pre- 
vented me from botanizing beyond the encamping or break- 
fasting places. The additions to my list, therefore, since we 
entered the district formerly traversed, have not exceeded fif- 
ty species. Could I visit the Rocky Mountains, (which, in 
several places, come within a day's journey of Mackenzie 
River,) in the summer, I could doubtless obtain some novel- 
ties ; but although I mean to make every exertion to ascend 
some of their lidges before I return, I am afraid it must ne- 
cessarily be at too early a season for botanizing. Drummond 
remained on the Saskatchewan, and notwithstanding that the 
Indians, in that quarter, have been a little turbulent this year, 
which will obhge hira to make his excursions with caution, I 
trust that the plans adopted will enable him to ascend the 
mountains in that latitude with safety, and hope that he will 
reap an abundant harvest. He ia my main stay in the bota- 
nical and entomological departments, my attention being much 
directed to other objects. Our collections, previous to reach- 
ing Cumberland-Mouse, being through a line of country not 
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formerly viaited by us, contain many plants, not in the pub- 
lished FUmB of America, but perhaps not above two or three 
undescribed species. They are, principally, owing to the 
season of the jresr, early flowering plants ; and the xikiUis are 
particularly abundant. I hope our specimens will illustrate 
that difficult genus, although I do not think we shall add to 
the number of its species. Drummond^s mosses will probably 
be the most complete coUection made in North America, and 
I hope nearly equal the British Mttscologia in number of 
species. 

'* The following list contains those not gathered on the former 
journey. 



" Sphagnum latifolium 


Bartramia crispa 


AndrfRA rupestris 


Funaria ? 


Phascum snbulatum 


Cynontodium flexicaule 


crispum* 


Fontinalis capiUacea^ abundant fhiit 


DijAyBCium folidsum 


Azzhenopterum heterostichum 


Gymnostomum pyrifbrme 


Anomodon viticulosum 


truncatulum ? ^ 


Bryum roseum 


lapponicum 


argenteum 


rupestre 


punctatum 


Encalypta streptocarpa 


cuspidatum 


rhaptocarpa 


marginatum 


Weissia controverea 


turbinatum 


curvirostra 


Hypnum triquetrum 


Grimmia affinis 


abietinum, in fruity both 


Tortula subulata 


on Lake Superior and Bear Lake. 


CODYOluta 


Hjrpnum dimorphum 


Tricbostomum pallidum 


polymorphum 


juicrocarpum 


rutabulum 


Pterogonium^ duae species 


cupressiforme 


Leucodon sciuroides 


illecebruin 


alterum 


velutinuiu 


Dicranum longifollum 


incurvatum 


montanum 


prslongum 


heteromallum 


HaUeri ? 


rufescens 


aureum 


Didymodon trifarium 


riparium 


glaucescens 


alopecunim 


indinatum 


aduncum 


Orthotrichum clavellatum 


stellatum 


pumil 


Silesianum 


Lu 


pulchellum 


crie 


jilaceum 


Bartramia fontani 


palustre 


pomifOi 





and of the Vegetation of North America, 109 

In the neigh bo urhoixl of Fort FrnnkUn I have found 
Bryuv* squarro»um abundant in fruit. I suspect also a new 
^iccies of Splachnum, with a very slender raid long seta, a 
small capsule about the size of the apophysis, and scarcely any 
steins. There is also a small moss in abundance, agreeing 
with Wahlehberg's description of B. pulchellum atropurpv- 
reum, but very unlike Funck's specimen of B. pulcheUum. 
It has a smaller citpsule, strongly resembling, as Wahlenberg 
remarks, WeUsia nigrita. The above list does not include 
the mosses gathered by Drummond since we parted. When 
added to the former coUectioit, it raises the number of mosses 
in these eounlries to upwards of 150, &c. and I trust we 
sbal] detect nearly as many more by the time we meet agiun. 

" The Calliiric/ie auiumnalia of Wahlenberg grows in this 
lake, and is very unlike any I have seen in Britain, either in 
habit or fruit. It flowers under water. Captain Franklm 
has brought from Carey's Island, at the mouth of Mac- 
kenzie's River, some species described by you in Parry's Ap- 
pendix, particularly the Pyrethrum ? with a large flower. I 
have also found a curious little syngertesious plant on the 
top of a hill in this neighbourhood. It has a leaf like a 
Chrysanthemum,, with a very obtuse or rounded terminal lobe, 
and a single flower with a calyx like an Erigeron. It was 
shedding its seeds when I gathered it, so that I have not seen 
the corolla. 

*' List ^the Seeds inclosed. 
"1. Itibes kcuetrc. Gravelly loam. IS. Adiilynainousplant. Calcareoas 

2. Rani!iiciiIiislappoLiicus,Tichnia[st 

3. Vic^ in gliaily woi^tls. 
i. PotentiUa peniiBylvanica, rocky 

5. Driba dry eituationK. 

6. Ranunculua penn sylvan icus. Gra- 

}. Aquilegi97 ill thk-hcts, 

banks. 
S, Ranunculus, 



3. Ranunculus. 

li. Polcmunium ? Cttpsulc threc- 
Talved, many seeded. Tubeol' 
curoUa witliouc >Blvefl, attenii'- 
atine with llie stamen. Deep 
amdy soil. 
IS. TeCradynamouB plaat. On ar- 



ts. Heracleuni. 

IT. Linuni Bibiricnm. On lime- 



I. Ribes Htulsoiiianum. WoodE, Ifl. Priniulafarinosa. Clayeyloatn- 
, Voaicaria arctlca. Elevated barren 19. Sisymbrium bradiycarpum. 
■pota. Waste places. 
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so* Tetradynamoui plant. Dry .25* Rfpaex. Bear .Lake. 

places. ^S6. Xylosteum. Woods. 

21. Anemone Hudfloniana. River S7.' Gramen. Borders of lakes. 

banks. Seeds of the same plants have been 

2SL Primula pusilla. Clayey loam. sent to Mr Sabine and Dr 

83. Carex? Bmrdersof Ucob Graham." 
24. Primula EgaHkcensis. )ioi«t 
clayey soil. 

From Mr Drummond. 

Dated Rocky Mountains, April 26, 1826. 
^^ I take the liberty of addressing you from this quarter of 
the world, not to communicate any new discovmes of import- 
ance, but to inform you of my welfare, and to thank you for 
the opportunity you afforded me of exploring scenes so con- 
genial to itay inclination. I will endeavour to give you a 
rude idea of the kind of country I have seen, as the way we 
travelled afforded very few opportunities of seeing the pro- 
ductions. On landing at New York, I was first struck by the 
novel appearance of the trees growing about the city, such as 
Platcmus occidentalism and Catalpa syringifbUa^ with their 
curious seed, vessels. The forests near New York consist most- 
ly of oaks and deciduous trees. The public roads are lined 
by poplars and willows^ probably introduced, but attaining a 
very large size. In the shade of the forests, I observed the 
two umbellate species of Wintergreen very common, MUcheUa 
repenSj &c. ; in the marshes, Poihosjcetida^ at that time in 
flower, with vestiges of numerous grasses and herbaceous 
plants new to me. Amongst the Musci, three or four species 
of Leskea were con^icuous ; Orthotrichum davelUxtum^ and a 
moss resembling Lettcodon sciuroideSf also were previously un- 
known to me. The swamps were covered by Juniperus Vir- 
ginianOf and the Sarracenia purpurea was common, growing 
amongst the Sphagni. The pine barrens are covered by 
Pinus resinosa and remains of numerous interesting her- 
baceous plants. There was little variation in the general ap- 
pearance of the country, until we reached lakes Huron and 
Superior, where it becomes more mountainous, but the rocks 
appear ven *^ **^ay be reckoned a subalpine country, 

by the cole lakes. On rocks near their shores, 
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I observed Grimmta Ovata, and G. unicolor* in abundance ; 
Gyfonostomum lapponicum^ (r»re) Pterogonium jillformc, &c, 
Jspidium Jragram, Woodsia ilvenae, fiic. Orthotrichum ele- 
gant, Ludwigii and crispum, common ; Pinus Bankaiana, 
now fnade its appearance, and poplart in the more marshy 
grounds ; Primula pusilla was seen plentifully in flower along 
the shores. A little above Fort-WilUam, I observed Woodsia 
giabelta, and I think a new speeies of Pleris. The oaks, 
maples, and Acers still continue, but are gradually giving 
place to Pitms alba and Banksiana : the general mosses in 
their shade, are Hypvuin crista-castrensis, Sckreberi and ahie- 
tinum. In the marshes S. niiens ts common ; several species 
of Lijcopodiiivi, not found in Britain; Ledum latifbliutn, 
Gualtheria procumbens, LinntEa boreatis, are very plentiful. 
In the marshes, are Andromeda polifblla and calyculata. The 
country continues broken by low hills and lakes, with much 
the same vegetation, until we reacted lake Winnipeg, where 
it becomes an universiil marsh, aflbrding little but willows and 
reeds. On the limestone-rooks I observed GymnosUymum tenue, 
and a new species, Weias'ta caJcarea, &c. The marshes cou- 
Unue past Cumberland-House, where I remarked Bryum 
trigveirum frequent. Althougli I remained there six weeks 
I collected very few plants, and those mostly common. The 
water of the lake, on which it is situated, rose unusually high, 
and overflowed the whole of the surrounding country. The 
wood now consisted entirely of the whiie spruee, poplar, and 
wiUoms. I felt the effects of the high water severely in cross- 
ing the Saskatchewan, as the plants on its banks were entirely 
destroyed, and the haste with which wc proceeded did not ad- 
mit of our visiting the interior. The level of the plains at 
Carlton-House is about fifty feet above the river, which had 
there risen about twenty-five feet perpendicular. I found 
most of the plants in the plain out of flower, but observed 
that the Diadelphous tribes were numerous. The plains are 
in general sandy, and unfavourable to the growth of mosses. 
As the Indians about Cailton were very troublesome, I deter^ 
mined to proceed as far as Edmonton, about 400 miles farther 



partial 



This it should be recollected was discovered bj Mr Drunmond i. 

>Dd.— H. 
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to the west ; the opportunity which was thus afforded me of 
seeing the plants, though not in flower, gave me the means of 
judging what I had to expect afterwards. I am sorry to say 
it contiiyies much the same all the way. I now resolved Upon 
going to the mountains, as I was able to accompany a party 
bound for the Columbia. We here left the Saskatchewan, 
and crossed through a district, wooded with white spruce and 
poplars, to the Assinaboyne River, which is about 100 miles 
N. W. of Edmonton. I merely guess at the distance by 
walking. Here I observed several plants that had never occur- 
red to me before, but nothing interesting. The party ascend- 
ed the Assinaboyne Riverii;! canoes to the mountains, which 
are about 300 miles distant, but as the canoeis were much 
loaded, it became necessary for some of us to endeavour to go 
by land, and I agreed to be one of them, as it offered me 
a chance of seeing that part of the country. We set off on 
the 1st October, but uHPortunately we had a heavy fall of 
snow on the 4th, which put an entire stop to botanical re- 
search. We succeeded in reaching the mountains in ten days, 
without any accident of importance. The country is closely 
wooded the whole way, but the ground becomes more broken 
when approaching the mountains. I here observed a species 
of Pinus that I had not -seen before, probably P. taaj/blius, 
P, Banksiana is the principal wood. I here found an Indian 
hunter, whom I agreed to accompany during the winter, as 
the snow effectually prevented me from doing any thing 
amongst the plants. I however observed, in some spots that 
were bare, a good many interesting ones, Menziesia ccertdea, 
treqaent,Jrbutus aJpina, with red berries, also common ; four 
or five species of Pedictdaris, Juncus triglu/mis and sptcatui^ 
and two or three other species unknown to me ; a plant much 
resembling heathy probably a Ifudsoniay undescribed by Nut- 
tall ; four or five Saxifrages^ some nondescript ; several Poten^ 
iillaSy some of them new. Dryas integrifolia and oqtopetdlaj 
two or three kinds of Draba and Alyssum^ not described ; a 
beautiful Pteris^ two or three species of Artemisia^ nonde- 
script. A ' '^ mosses were few that were novelties to 
me, and i consider alpine. Splachnum a/ngus- 
tatum^ ax. ^eutifuJ, also a small Gymnostomuniy 
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apparently new, resembling G. Donianum, but not half bo 
large, growing on sand&lone. I saw Bryum dcmissum, with 
a few capBulfS ; Cetraria nivalis and eucvllala are common ; 
and I have also observed Dti/ourea arctica. Thus I liope to 
be able, in some measure, to make up for the loss of time past. 
The winter has been unusually severe; the animals in conse- 
quence are poor and scarce, but I have always had enough to 
eat. I travelled along the foot of the mountains, for about 
300 miles to the northward pf the Portage, and returned here 
a few days ago. I have been reconnoitring some spots of 
ground that are bare of snow, and find that a few flowers wilt 
soon appear, such as Saxifi-aga oppositifblia, a. Draba resecn- 
bling aizoides, and a plant of which the genus is unknown to 
me, but it is perhaps a Globularia. I intend passing the sum- 
mer amongst the mountains, and if passible crossing them in 
the autumn to the Columbia or Frazer rivers, spending the 
winter there, and then returning with a party from the Co- 
lumbia in the spring as far as Carl ton-House, where I would 
like to remain until the time I have to meet Dr Iticliardson 
at Cumberland- House, on the 5th of .August 18^7. There 
are very few insects in this part, and they arc mostly the same 
asin Britain. I am now busily engaged in killing birds ; but 
they do not appear to be numerous in this quarter, and during 
winter they totally desert it." 



IH^I 



From Mr Douglas, 
Dated G»at Fai.ls oh the Coluhbia Riteb, March 3i. 1996. 



Sir, — You will, already, by the return of Mr Sconler, have 
fceen made acquainted with the most interesting details respect- 
ing the north-west part of America, His departure I greatly 
regretted, and felt very lonely for some weeks after he iad 
sailed. The upper country appears to me an exceedingly in- 
teresting field, and differs so widely in its vegetation from that 
which prevails along the coast, that I have resolved to devote 
the whole of this year to its investigation. Though this mea- 
sure be hardly autlioi'ized by Mr Sabine, who had enjoined 
Hie uoi to remain in this country after the departure of the 
ship, which leaves the mouth of Columbia in 11(26, yet I trust 
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that it will not incur liis displeasure. I expect to be ^laUed 
to reach the rocky mountains in August, where, with what I can 
previously dof I hope to have a most splendid collection.' Dur- 
ing the past winter, I have on every occasion been picking up 
Mosses and JungermonnuB, forming a collection of birds and 
other animals. I could have made my way to Montreal this sea- 
son, and would gladly have embraced such an c^portiinit j, but 
it was impossible to overlook such tempting prospects as now 
seem before me. I rejoico to tell you of a new species of 
PinuSy the most princely of the genus, and probably the finest 
specimen of American vegetation. It attains the enormous 
size of 170 to 220 feet in height, and 20 to £0 in circumfe- 
rence. The cones are from 12 to 18 inches Icxig ! I have one 
which is 16^ inches in length, and which measures 10 inches 
round the thickest part. The trunk is remarkably straight, 
and destitute of branches till within a short space of the top,, 
which forms a perfect umbel. The wood is of fine quality, 
and yields a large portion of resin. Growing trees of this 
species, that have been partly burned by the natives, to save 
the trouble of cutting <^her fuel, (a custom to which they are 
greatly addicted,) produce a substance which, I am almost 
afraid to say, is sugar ; but as some of it, with the cones, will 
soon reach England, its real nature can be easily and correct- 
ly ascertained. The tree grows abundantly two degrees south 
of the Columbia, in the country inhabited by the Umptqun 
tribe of Indians. The seeds are gathered by the natives in 
autumn, pounded and baked into a sort of cake, which is con- 
sidered a luxury. The saccharine substance is used in season- 
ing dishes, in the same manner as sugar is in civilized coun- 
tries. I shall bring home such an assemblage of specimens of 
this PintcSy as will admit of a very correct figure being made; 
and also a bag of its seeds. I am very desirous of procuring 
Phlox spedosuy and if in existence I trust to obtain it. There 
are very many curious liliaceous plants here. 

" I heard of Captain Franklin's party from Cumberland Lake, 
on their way to Bear Lake, which is to be their winter resi- 
dence. I learn that a Mr Drummond, probably the botanist 
of that nami Uved at Forfar, accompanies the expe- 

dition as a ] s on the opposite side of the moun- 
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^t«ns, towards Pene river. There is here a Mr Macleod, who 
spent the last five years at Fort Good-Hope, on the Macken- 
zie River. He informs iiie that if the natives, with whom he 
is perfectly acquainted, are worthy of credit, there must be ft ^^H 

north-west passage. They describe a very large river that ^^H 

runs parallel with the Mackenzie, and falls into the sea near ^^| 

Icy Cape, at the north of which there is an establishment on an ^^| 

island, where ships come to trade. They assert that the peo- ^^| 

pie there are very wicked, having hanged several of the na- ^^| 
lives to the rigging ; they wear their beards long. Some re- ^^H 
liance, I should think, may be laid on their statement, as Mr ^^| 

Macleod showed me some Russian coins, combs, and several ^^| 

articles of hardware, very difti^rent from those furnished by 
the British Company. Mr Macleod caused the natives to as- 
semble last summer, for the purpose of accompanying him in 
his departure for Hudson's Bay. The sea is said to be opea 
after July. This gentleman's conduct affords a striking ex- 
ample of the effects of perseverance. In the short space of 
eleven months he visited the Polar Sea, and the Atlantic and ^^H 

Pacific Oceans, undergoing such hardships and dangers as per- ^^| 

haps were never experienced by any other individual. ^^| 

" I shall endeavour to cross the coutinent in the spring of ^^| 
1837; but if I fail in my intention, I shall take the eariiest ^H 

opportunity of sailing for England. My stock of clothing is ^^| 

very small, being reduced to two shirts and li and kerchiefs, a 
blanket and cloak, and no stockings. It was impracticable to 

carry more, since the paper for containing specimens and other ■ 

necessary articles form a burthen of considerable bulk. . ^^^ 

" P. S. — Since writing the above, I have found PJihx spe- j^H 

ciosa of Pursh, a most beautiful plant ; bis description, how- ^^| 

ever, will require a little attention. Also a iine new species, ^^| 

near P. setacca, and abundance of Tigarea tridentata, with ^^| 

yellow flowers, I hardly know how to sit down to write, or ^^^ 

upon what I shall first lay my hands. 

" I am now in latitude 47 J degrees north, and longitude 1 19^ 

li 
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From Mr Douglas to Mr Scoul'er, 

Dated Priest's Rapid, on the Columbia Riveb, kt 48°. K* loiig. * 

117*'. W., Apnl 3, 1826. 

'^ I regretted exceedingly the impracticability of se^ng you 
before you sailed, which was owing to a hurt that I recelyed 
on my knee when packing a box. This unfortunate accident 
has caused me some trouble ever since. Although unfitted 
by it for much exertion, I left Fort Vancouver on the 22d 
olF October, for the purpose of seeing you on my way to 
Whitby's harbour, on the Cheecheelin river. On the evening 
of the following day, I put ashore at Oak Point in order to 
procure a little food, when an Indian gave me the letter from 
you, in which you stated your expectation of remaining a few 
days, and as the ship had been seen by some of the natives 
that very morning, I boiled my kettle and re-embarked with-^ 
out loss of time at eleven o^clock at night, expecting to reach 
the bay before day light. Unfortunately the wind was unfa- 
vourable, and my Indians so much fatigued, that we did not 
arrive till ten o'clock, when I learned, to my great disappoint* 
ment, that your vessel had left the river but one hour befote. 
I found Tha-ar-muxci, (or the Beard Com Comley's brother,) 
whom you had seen and spoken to of me. He is a fine old 
man ; at his request t shaved him, that he ^^ might look like 
one of King George^s Chiefs.'' He accompanied me all the 
way along the coast, and sixty miles up the Cheecheelin river, 
where I crossed a tract of land near Mount St Helen's to the 
Cow-a-lidsk river, which I descended to its junction with the 
Columbia. This was the most unsuccessful trip I have made. 
The season being late, and my knee troublesome, I was com- 
pelled to lie Cor three days at Cape Foul weather, in a hut made 
of pine branches and grass ; and as I could not go out to 
shoot, I fared most scantily. However 1 killed during the 
excursion several species of Procellaria and Larus, and oHe 
ColymbuSy but the excessive rain would not allow of my pre- 
serving any ^ '^om. The only plant which seemed worthy 
of notice y "^^ronum ; I obtained also some seeds, 

among wh '^aa tenaw^ and a fine large-fruited 

Carex, Ti y-five days, and reduced me to such 
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a state of weakness tliat I could do hardly any thing more dur- 
ing the season. In the short interval of fair weather which 
now and then occurred in the course of the winter, I crawled 
to the woods in search of mosses, but my limited knowledge 
on that head does not allow me to soy what they are. As 
nothing could be effected in the way of botany, I began 
forming a collection of birds ; but here I experienced a sad 
hindrance from the state of my eyes, which, always weak, have 
lately been much impaired ; and though I have felt no pain 
or inflammation, yet they have become so dim that I can 
hardly use the gun, which I could formerly do with consider- 
able advantage. However, I am in possession of a species of 
Pinrts, the finest of the genus, and hope soon to obtain better 
specimens, and plenty of ripe seeds. This is unquestionably 
the most splendid specimen of transatlantic vegetation. I 
have anotlicr species of Mimnlus, M. alba. I left the ocean 
in the middle of this month, but though I could have crossed 
the continent and returned to England, 1 thought it incom- 
patible with the interest of the Society which employs me, to 
neglect so interesting a field of discovery as that now before 
me, in the upper country towards the head waters of the 
river. Excuse this bad writing. I have little time, and less 
convenience for writing, my specimen board being the only 
substitute for desk and table ; but then it contains some most 
interesting plants under it. 



Abt. XV.— JVoiinr respecting the Mean Temperature ^ the 
Equator. By David Beewstee, LL. D. F. R. S. Lond. 
and Sec. R. S. Edin. 

In the seventh Number of this Journal, (p. 180.) we laid be- 
fore our readers an abstract of the results obtained by Mr 
Atkinson, respecting the mean temperature of the equator. 
According to these results, which were deduced from the Ame- 
rican observations given by Humboldt, the mean temperature 
of the equator at the level of the sea is 86° .55 of Fahrenheit, 
while Humboldt himself made it only SI ".5. 

Ab the equatorial temperature must always be a fundamental 
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element in meteorolo^cal investigations, I have examiiied the 
evidence in favour of this new result, and I have no hesitaticm 
in expressing the conviction, that the result given by Hum- 
boldt is founded on just views of the observations which he 
possessed ; — that it is a near approximation to the truth^-^and 
that the temperature of the equator cannot be placed higher 
than between 81° and 83° of Fahrenheit. 

When Humboldt, in his admirable paper cm Isothermal 
Lines, fixed the mean temperatiure of tlie equator at 81 1% he 
naturally gave a preference to observations made in the old 
world, where the distribution of temperature did not exhibit 
the same anomalies which occur in the New World. He ac- 
cordingly used the mean temperatures of Senegambia, Madras, 
Patavia, and Manilla,* whereas Mr Atkinson, neglecting en- 
tirely the temperatures of the Old World, deduces his results 
solely from the American observations. Mr Atkinson is there- 
fore not correct in stating, ^^ that it appears, from data fur- 
mshed by himself, that Humboldt has fallen into an error 
when he asserted that the mean temperature of the equator 
cannot be fixed beyond 81 ^°/^ 

Having sometime ago received, through the kindness of 
Henry Harvey, Esq. a series of excellent meteorological obser- 
vations made in Ceylon, I felt myself in a situation to throw 
some light on this important point ; and in or(ler to obtain 
still more general results, I wrote tp Professor MoU of Utrecht, 
for the purpose of obtaining some of the recent observations 
made in Java. The following are the Ceylon observations. 

Mean Temp. . 
Trincomalee^ - -* 80^56 

Point de Galle, - - 81 .1. 

Colombo, - - - 80 .75 

Kandy,t - - - 78 .5 

Do. according to Dr Davy, - 79 .2 

If we now deduce the equatorial temperature from these 

T 
• By the formula Eq. Temp.= =: where T is the mean tempera^ 

008. J i 

ture of any latit"d«» T,, the mean temperature of the equator, deduced from 
these four pla i" «1° .5. 

i; A correc 'd for altitude, according to Mr Atkinsou^s 

formula. 
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observations, either by ihe formula Eq, temp. = p- ac- 
cording to the principle of my formula, or by the formula 

T 

Eq. temp.= Yj'" according to the principle of Mayer's for- 
mula, we shall obt^u the following results : — 









Meac 


I Temp, of EquUM. 






Eq. Tump.: 


=^ 


V 


Eq. Teliip.= 


T 


n:. 




- 


81- 


'.16 




89°.37 


Point de Galle, 


. 


ei 


.55 




83 


•OS 


Colombo, 


. 


81 


.34 




81 


.93 


Kandj, 




79 


.14 




79 


.78 




79 


.84 




80 


.49 



^^^ Means, 80 .66 81 .33 

^^K Mean of both, 60°.99 

^^F^t follows, therefore, from the Ceylon observations, thai the 
mean temperature of the Equator is less than 81 J". 

The Batavian observations give the following results : — 
Mcaa Temp. 
Balavia, as given by Humboldt, - 80°.4a 

Do. in 1758, Dr Kriel,* - - 78 .5 

Do>near theaea-sfaore, according to Profenor Rein ward t, 63 
^^ Do at fiuitenzoig, 737 feet high.t - SU 

^^HSeoce, we obtain for the equatorial temperature, 
^^^P Mean Temp, of Equatoi. 

^^V Eq, Teinp.=^;— j- Eq. Tenip.=j;j^-j-j- 

^Hr Bal 
^K Do 
^K Do 
^H Da 



r Batavia, 

Do. Kriel, 

Do. Reinwardt, 
■ Do. Do. 

Means, 



79.43 
89 .ST 
89 .i 



Mean of both, 8l''.32, 
It follows, therefore, from the Batavian observations, that 
the equatorial temperature is not beyond S\\°. 
The observations made at the Sandwich Islands in 1621, give, 
Mean Teinp> 

I Hawaii, Lat. 19i° (See our last Number, p. 370.) 75°.l 
► See thia Journal, vol. v. p. %69. 
t A conrectioD of si° i a added for altitude. 
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from which we obtain, 

rp ' ^ T 

Eq. Temp.= ?- Eq. Temp.s3 =- 

^ *^ COS. I#. ^ ^ C06.^Li. 

Hawaii, - 79^67 82^.40 

Mean of both, dl^'^Oi 

^ Hence, it appears that the equatorial temperature iB still be- 
low 81 J^ 

From these results we think there is reason to conclude^ 
that the measure of the equatorial temperature, as given by 
Humboldt, is the best, taken as a general result, and that there 
is no occasion to modify any of the formulae which have been 
founded upoti it, for determining the distribution of tempera- 
ture in diflferent latitudes. 



Art. XVI. — On the Specifk Gravity of several Minerals. 
By W. Haidinger, Esq. F. R. S. E. (Concluded from 
Vol. HI. p. 246.) 

Order VII. Gem. 

1. Gaknite, a crystal 4.232 

2. Corundum, a red semi-transparent crystal, 3.909 

3. Corundum, a brown nearly opaque prism, the adamantine spar 

of Werner, 3.921 

4. Corundum, green, translucent fragments of crystals ; &ces of 
composition distinct, giving the appearance of cleavage in the direc- 
tion of the fundamental rhpmbohedron, 3.949 

5. Corundum, a white transparent crystal, 3.965 

6. Corundum, greeii, translucent fragments of crystals, with a 
small conchoidal fracture, 3.966 

7. Corundum, a blue transparent crystal, 3.979 
S. Topaz, jBL large crystal from Mukla, 3.499 

9. Topaz, from Altenberg in Saxony, (Pycnite,) 3.494 

10. Euchse, a single crystal, 3.098 

11. Cordierite, transparent, cut and polished, 2.583 

12. Rock-crystal, found along with sapphire, in Ceylon, 2.690 

13. Opal-jasper, cream-yellow, without lustre, and imbibing wa- 
ter, from BohemiJsi, 1.974 

14. Opal-Jasper, pale brown, with a faint lustre, and imbibing 
water, from Bohemia, 1.982 

15. OpaUjasper^ blood-red and brownish-red tints intermixed, 

from Candia, 2.06U 

16. Opal'jasi v colour, from Gleichenberg, in 
gtiria, * 58.075 



1 

of Several Minerals. 


ISl 






white tint. 


2.079 


19. Cojamnn opal, milk-white. 


2.091 


19. Wood opal, brown, from Hungary, 


8.iii 


SO. Common opal, yellow, from Hungary, 


2.119 
2.20T 


, 88. Opal-jaiper, yellowish-brown, from Telkebanya in Hungary, 


the well-known Jronshot variety. 


2.699 


50. Fitchstone, of a brownish-red colour, from Meissen, 


a.2i3 


24- PUchatone. dark leek-green, from Amin, 


!j.340 


Si. Pitckstone, of a brownish olive-green, from Zwickau in Sax- 




(my ; the variety often containing anthraiite. 


2.354 


, S6. Ai:i«itc, crystals from Cornwall, 


3.3T1 


27. ChtyiolHt, a single crystal. 


3.441 


S9, Chondrodite, from Eraby, in the parish of Pargos, Finland, 


3.199 


, 29. Boraciie, a EiDg'e crystal. 


S.973 




3.1)09 


31. Idocrate, of a yellowish- white colour, from Fassa in the Tyrol 


, 3.98T 


Sa. Idocraie, fragment of a crystal of the variety called Egerane, 


3.399 


33, Helv'me, a very small quantity of fragments of crystals. 


3.10O ' 


34. Garnet, of a liver brown colour, (occurring along with wax- 




yellow jyrosene of a ap, gr. of 3.9T8,) from Schwarzenberg in Sax- 




<mj. 




3.102 ^m 


35. Garnet, white, hardness — 7.S, from the valley of Zem ia 


^^H 


Salzburg, 


a594 ^H 


36. GtossuIot, a single crystal. 


3.ei5 ^H 


37. Game*, red, hardness ^ 7.5, occurring along with the green 


^^1 


varieties of granular amphibolc, andpytoxene in the Bachermoun- 


,^^1 


tain in Stiria, 


3.64S ^H 


88. Melanite, a single crystal. 


<^H 


39. Garnet, red, hardntss =: 1.5, from the Saualpe in Carinthia, 


^^1 


where it is associated with the omphacite of Werner, 


S.T33 ^H 


40. Gantei, oil-green, hardness =^ 6.5, 


3.762 ^H 


41. Garnet, of a brown colour, hardness ^ 6.S, 


3.T69 


48. Pi,rope, \ai%e grains. 


3.788 


43. Garnet, red crystals, from the Tyrol, 


4.098 


44. Garnet, red translucent grains from Ohlapiau in Transylvania, 


4.I2S 


45. Almandine, several crystals. 


4.179 


46. Garnet, nearly blood-red, the variety which ia found with 




the chrysoberyl of Haddam, 


4.209 


47. Slaurotide, crystals from St Gothard, 


3.725 _^M 


4lj. Zircon, small flesh-red crystals, from the Saualpe in Carin- 


■ 


thia, 


^H 


ObbebVIII. Ore. 




1. Sphene, of a yellow colour, Inassive, from Arcndal, 


3.4G3 


S. Anatate, a number of small crystals. 


S.8S6 



iSS Mr Haidinger's accowUqfihe Specific GrdoUy 

3. Rutilr, a dearable yariety^ 4.^09 

4. Buttle, the variety in smdl pebbles called Nigrine from Oh]«» 
plan, Transylvania, 4<i9i9 

5. Buiile, a dark-coloured fragment of a crystal, 4^7 
' 6» Prismatic Zinoore, 6*432 

7. Octahedral Copper-ore, a fhtgment <^ a crystal ftom CbesBy^ 6M9 

8. Pyramidal Tin^ore, a large crystal from Cornwall, 4.960 
' 9. Wood Tin, of a hair-brown colour fhmi Cornwall, Hardness 

r= 5.0... 5.5. 6.519 

10. Tantalite, from Skogbohle, in the parish of Kimito, Finland, 
Hardness = 6.0 (equal to that of prismatic Felspar.) Streak be« 
tween hair-brown and dove-brown, 6.999 

11. T(^7i^a/27e, another specimen of the same, 7.075 

12. CeritCy^ from Bastaaes, 4^912 

13. Cerine, from Bastnaes, 4^173 
14i. Chrome-ore, massive, the variety fhmi IJnst, 4^575 

15. Axotomous Irori'Ore, firom Grastem, in Salsburg, crystalUxed^ 4*961 

16. Magnetic Iron^ore, octahedrons, imbedded in chlodte^ 9.094 

17. Magnetic Jron-^ore, octahedrons, imbedded in gre^ tdc, 5428 

18. Magnetic Iron^ore, cleavable masses, with a perfect eondiol* 

dal fracture, engaged in pale green talc, 5.170 

19. Iron^sand, lustre imperfect metallic, fr*actilre perfbct con- 
choidal, 4.872 

20. Titanitic Iron, from Egersund, in Norway, 4.779 

21. Franklinite, 5.091 

22. Rhomhohedral Iror^ore, crystals from Elba, 5.229 

23. Rhomhohedral Iron-ore, bounded by the fkce of crystalliza« 
tion perpendicular to the axis of the crystals, and engaged in quartz. 
It presents smooth faces of composition, parallel to the faces of the 
fundamental rhombohedron, which are generally taken for cleavagew 
From Longbanshyttan, in Sweden, 5.251 

24. Red Hematite, 4.921 

The structure of this variety is very singular. It has a 
scaly appearance, but each of the particles consists of delicate 
fibres, diverging from one point, which in all is turned ia the 
same direction. This is also the structure of the variety of 
prismatic iron-ore called Lepidokrokite, only that, in the lat- 
ter usually a general tendency remains towards a distribution 
of the single particles in concentric layers. 

25. Brown Hematite, with crystalline terminations, 3.806 
26*. Brown H^ 3.922 

27. Stilpnot 3.611 

28. Lievrite 3.994 

29. Pyrami nTStals, f.f22 
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^^30, Black Hematite, (unclettvable manganeee^re,) 


4.U5 


31. Black HemaiHe, from WieBenlhal, in Soiony, 


4.150 


33. Grey Manganese-ore, crystals, Btreak brown. 


i.sasi 






■alB, 


4.4a 






fibres. 


4.S05 


36. Grey Manganese-ore, cryatalfl, from Jhelefeld, streak black. 


4.636 


36. Grep Mangaaescore, a msasiTe variety, consisliDg of long 




ileliaile fibres. 


4.787 


Order IX. Metal. 






5.706 


2. Native Antimoni/, a massive variety, consisting of granular 




particles. 


6.646 


3. Native Anlimony, eleavable masses. 


6.667 




9.737 


5. Siamuth, melted. 


9.61S 




13.755 


7. Native Gold, a rounjed mass, of a fine gold yellow wlour. 


14.648 


8. Naiive Platinum, lai^ grains. 


17.333 


». Meteoric Iron, part of ihe mass found at Elbogen, in Bohe- 




mm. 


7.768 


OebeeS. PvaiTBS. 








IWlt, 


£.960 






position. 


S.9B0 




6.023 






traded from a massive variety. 


6.040 


6. Friimatic Arienical-}n/ritei, crystals, ftora Tunabei^, 


6.20S 








7.070 


7. Axottmmii Araatieal-pyrites, massive, ftora Reichenstein in 




SUesia, 


T.8SS 


8. AtolnmousArsenical-pyritei, crystalline, eleavable masseSifrom 




Schladming, in Sliria, 


7.867 


9. Octahedral Cobalt-purites, crystals, from Schneeberg, in Sax- 


^^ 


ony, 


' ^M 


10. Oefahedral Ccbail-pyrites, the elongated crystals, luually im- 


^H 


bedded in quartz, 


6.430 ^H 




^H 


traces of cleavage. 


^H 


12. The Grey Cobalt of IFemer, fragments of a masdve variety. 


^^M 




i.sm ^H 
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IS. The fibrous White Cobalt of WeruiTy . MftS 

14k The same^ reduced to a smaller axe, and showiag, thaeSbte, 
tluit there are many small cayities in the mass, 

15. Th^ Jibrous WhiU Cobalt of Werner, botryoidal shapes, 
<lierpare^ 7.9W 

16. Hexahedral CobaU'fyriiee, crystsllized in octahednmv- -- 6^288 
17* Hexahedral Iron-pyrites, hexahedral crystals^ firom Littmitz^ 

. in Bohemia, 4JM1 

18. Hexahedral Iron-p^rites, the crystaHized eztrendties of a 
glohttlar imitative shape^ SJOOl 

19. Hexahedral Iron-pyrites, admitting of a distinct deayage in 

the direction of the planes of the hexahedron^ from Freiberg, £.010 

. 90. Hexahedral Iron-pyrites, from the heap of the Donat mine ' 
near Freiberg* It is deavableio the directions both of thehexahe* . . 
dron and of the octahedron, the latter, however, is more easily ob* 
tained, ;S,a31 

51. Prismatic Iron-pyrites, a single crystal, from Schemnitz, In 
Hungary, 4378 

52. Prismatic Iron-pyrites^ the Crystallited extremities of a glo* 
bular imitative shape^ 4*787 

83* Prismatic Iron-pyrites, twin-crystals, from Littmitz, in Bo« 

hemia, occurring with No. 17 on one specimen, 4.847 

~ S4« Magnetic Pyrites, a deavable variety, from Bodenmais^ 4.631 

S5. Copper Pyrites, massive, compbsition granular, 4.169 

26. Variegated Copper, 5.006 

27* Nickeliferous Orey Antimony, l^exahedrons, bounded by 

planer of deavage, 6.451 

Obdeb XI. Glance* 

I. FaMerz, ipassive, from the mine of Kurprinz, near Frdberg, 4.663 
2* Fahlerz, crystals, from Schwaiz, in the Tyrol, 4.798 

3. Fahlerz, from Slapnik, 4.^50 

4. Fahlerz^ crystallized, from Kremnitz, in Hungary, £.104 
p. Prismatoidal Copper-glance from St Grertraud, Carinthia, 5.739 
6* Bournonite, a massive variety^ from Clausthal, in the Hartz, £.705 

7. Bournonite, fragment of a large crystal, from Neudorf, in the 
Hartz, £.763 

8. Vitreous Copper, a compact variety, with conchoidal fracture, 

from the Bannat, 5.695 

9. Hexahedral Silver-glance, a single octahedral crystal, from the 
mine Neue Morgenstern, near Freiberg, 7.223 

10. Lead-glance, a compound mass of individuals, elongated in 

one direction, and presenting a radiated fracture, 7.456 

II. Lead-glav cleavable individuals, Przibram in Bo- 
hemia, 7.522 

12. Lead-gla s from the mine Junghohebirke, 7.526 . 



Mftom tile WolfTabei^ In 



n HunEnry, 
n Hungary, 



7.S3T 
7.S35 

7.Si7 



7.41T 
7.08a 
4.fiSI 

4.6S0 

s.sei 

.fi.TIT 
S.79S 
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13. Another variely of the ssme, 

11. Lead-glancf, heiahedrona obtained by cleavage, witb striat- 
ed surfaces, 

15. Lfid-glance, in small granular composition, nearly compact, 
trom ilie Prussiun dominions on the Rhine, 

16. i.oui'^i^Ncr, hexahedrons bounded by &ces of cleavage, from 
Bleibergi in Carinliiia, 

17. Lfud-glaace of the same deecription, from Alston-moor, 

18. Lead-glance, from the Junghohebirke mine near Freiberg; 
ma«ive, compDiition granular, individuaU somewhat larger than 
the preceding variety ; the difference in the specific ^aviiy pro- 
bably depending upon a small admixture of copper pyrites, 

IS. Prltmatic Tellarium-glanw, laminae obtained by cleavage, 
20. Jtliomhohedral Moli/dena-glance, deavable, 
SI. Grvji.4n''Rion^, rrystalline mc 
in the county of Stolberg, 

as. Jiatuioiiile, from Cornwall, 

S3. Jamesoaiie, from Zioobaoya, 

Si. Jatnesonite, from Zinobauya, 

a& Tin^pyrilei, 4.463 

8fi, Brittle Sillier, a single crystal irom Frzibram, in Bohemia, €.269 

OlLDEB XII. BlBKDE. 

Htxahedral Glanre-blende, a cleavable variety, 4.014 
Btffnde, a massive variety, with a radiated fracture, from Prii- 
, in Bohemia, (the same which contains cadmium,) 4.037 
3- Blende, a dodecahedron of a bronn colour, obtained by clea- 
vage, 4.078 

4. Jted Siher, the hollow sis-sided prisms having the colour of 

■lark red silver, from the mine of Kurprina, near Freiberg, 5.482 

6. Light Red Silver, cleavable masaea, 2.A84 
fl. Diirk lied Silver, a cleavable variely from the Hartz, 5,831 

7. Darlc Red Silver, crystals ftom Besehert Gliick, near Frei- 
herg, fi.84C 

8. Hemi-priimaiie lioby-bleiide, a group of crystals, 5.334 

Several specimens of this rare species are at present in the 
Wemerian collection at Freiberg. Tliey had lately been 
found at the mine of Braunsdorf, where tliey occur in tlie 
drusy cavities of the silver veins, accompanied chiefly with 
qiiartz. 

B. Cinmdxir, from Neumnrktl in Caraiola, 8.098 



i 



t 



ilrXIII. SuLf 



Jiealgor, a single crystal. 
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% OrpimenU small imbedded crystal^ fimn Huyowa^ in HtUH 

gary, 3.A60 

3. Orpitnent, a massive^ deavable variety^ &480 

4. Si^fkur, of a pure auIphur-yelloW ookur, ft(Hn Sicily^ %Q72 

* . . 

j' • 

1. Jlf^/ZiV^^ several crystals^ 1.597 

2. Amber y honey-yellow, 1.111 

3. Reiinite, a nearly transparent variety, with a strong peculiar 
odour, from Halle, in Prusi^ia, 1.079 

4. BUumen, of the consistency of wax, 0.828 

5. Bitumen, of a black colour, and t^ splendent conchoidal Gcac^ 

ture. Its streak is pale brown^ nearly yellow, 1.073 

6. Bitumen^ hyacinth red, 1.160 

Class I. Obdek IV. 

1. Hemuprtsmattc Naironmsait, artificial crystals, 1.4SS 

2. Another experiment gave ll430 

3. Another, IMS 

4. Prismatic Natron^ialf, artificial crystals, 1.552 

5. Another experiment gave 1.502 

6. Sal ammoniac, fibrous masses, 1.528 

7. Rack-salty hexahedrons obtained by cleavage, fi'om AuBsise in . . : 
Stiria, 22.267 

8« Stdphate of Copper, artificial crystals, 2.213^ 

9. Stdphate qf Copper, a similar: variety, 2.248 

10. Sulphate of Iron, (the common iron vitriol,) with a slight 
admixtureofsidphate of copper, 1.832 

11. Sulphate cfZinc, artificial crystals of a reddish- white colour, 

firnn Goslar, in the Hartz, 2.036 

12« Sulphate of Magnesia, 1.751 

13. Suiphate of Petash, 1.731 

14. ^/2^7/i^ artificial crystals, 1.753; 

15. Alum, artificial crystals, 1<778 

16. Borax, artificial crystals, 1.716 

17. Olauberite, fragment of a large crystal, 2.807 



Aet. XVII.-— -idii^OTMi? TesHfnony respecting the Sea^Ser^ 
pent of the American Seas. Communicated by De Hooker. 

When we remember the numberless impositions concerning 
Natural Histo'- at various periods have been detect- 
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ei], it is not surprisiDg that doubt sbouid be a principal, nay, 
a necessary, qualification of the student of Nature. Yet we 
cannot but think that the scientific world in general has been 
too incredulous concerning the sea-serpent, seeing the nia>is of 
concurrent testimony which has been adduced to prove its ex- 
istence. It is certainly true that vague reports had been 
spread abroad with regard to this enormous animal long ere 
any just foundation was afforded for tliem, and indeed before 
we had heard of any who professed to have seen it. This 
may have very far conduced to produce that scepticism which 
now is perfectly unwarrantable. We are so accustomed, 
whenever the subject is introduced in conversation, to couple 
it with the preposterous fables of the Kraken, that it would 
be extremely difficult to break down the barriers against be* 
lief which prejudice has so long assisted to support. The ac- 
counts of the most credible witnesses have thus been rejected, 
although, " to make assurance douUy sure,'" the generality of 
them have been taken upoji oath. 

So many wondcrfid discoveries, both in the arts and sciences, 
have been made within the last century, that it is astonishing 
how the existence of the sea-serpent has been supposed either 
so marvellous or impossible. Time has satisfactorily proved 
the veracity of Brucet and we must leave it to time to do the 
same office with regard to the beholders of this " wonder of 
the deep." Is this monster more disproportionate to the ex- 
tent of the sea than the elephant to that of the land .■' or, il; 
may be asked, has it a solid bulk, (even according to late most 
extravagant accounts,) nearly approaching in magnitude to 
(hat of the whale P Geology hac been infinitely more fortunate 
than zoology in many respects; theories only partially su». 
tained have been received ; and while the recent discoveries of 
the PlesiosauniS and Megolosattrus have made demands upon 
our powers of credence far greater than the serpent, the de- 
scriptJiMis of the latter animal have received very little trust, 
and even much ridicule and contempt. In general, however, 
it must be confessed, that people do not object to the extra- 
ordinary proportions of such a creature, so much as to what 
they consider the want of respectable and satisfactory evi- 
dence. We trust to advance, in the sequel, such additional 
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evidence to that already presented, and of such respectabili^; 
as to confirm entirely the truth of the existence of such as 
aniinal,-^^n animal concerning which so many contradictory 
* opinions have been hazarded as to its more immediate nature 
lind structure ; and which, from the mystery in which it has 
hitherto been wrapped, must be interesting to the most casual 
admirer of nature : — which must be interesting even from the 
element in which it lives ; so vast, so unexplored in its inmost 
^recesses. We can have so little information with regard to 
an animal which has so mighty a habitation, that it acquires a 
grandeur in our estimation far surpassing those which inhabit 
the earth. The monsters of the deep appear so independent 
of our influence, and so far removed from any connection with 
tis, that any increase of our knowledge in reference to them 
must be highly gratifying. 

It wafe during the year 1817 that it began to be correctly 
Reported, that in the neighbourhood of Boston and Gloucestef 
in America, an animal, in general construction nearly resem* 
bling a serpent,. had been frequently seen. These rumours 
cheated a good deal of excitement, insomuch that, at a meet^ 
ing of the Linnean Society of New England, it was deters 
mined more fully to investigate the matter. The Honourable 
Lonson Nash of Gloucester was appointed by a committee to 
gather together all the information which might be obtained. 

It is unnecessary here to dwell at any length upon the evi- 
dence which his unremitting and meritorious exertions pro- 
cured. From different quarters, individuals of the highest 
respectability communicated all the information which it was 
in their power to proffer, and all declared themselves prepared 
to take an oath upon the accuracy of their narrations. No 
testimony was received, excepting from those who professed 
to have been personal witnesses of the monster : no weight 
Iwras given to their accounts deduced from the reports which 
were everywhere circulated : — the unadorned and unexaggera^ 
tied style in which their statements were worded is of itself per- 
fectly sufficient to win over all to unqualified trust. The wit- 
nesses, for the most part, unite in ascribing a vertical motion 
to the creatn v or sixty yards was no uncommon dis- 

tance betwec ^tators, and it was never seen ex- 
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cept in weather tlie most calm and bright. But these facts, 
along with the various depositions, have been long laid before 
the public in the " Report of the Committee of the Linnean 
Society of New England," and it ia our part now merely to 
adduce some corroborative circumstances which have lately 
occurred, and which we think puts the matter for ever beyond 
the possibility of a doubt ; — facts which have already complete- 
ly satisiied some highly scientific gentlemen, who before were 
entirely sceptical. 

That which has been the principal inducement for us to " 
present this imperfect paper to the public, is a letter which 
we have had the pleasure of seeing addressed to Robert Bar- 
clay Esq. of Bury Hill, Surry, from Mr Warburton, a gen- 
tleman belonging to the house of Barclay, Brothers, and Com- 
pany, London. That gentleman, proceeding in his passage 
to America, on board the Silas Richards, New York packet, 
Captain Holdrcge, had an opportunity of beholding this sea 
monster on Friday the 16th of June off St George's Banks. 
But his own plain statement must be presumed far more satis- 
factory to every candid mind, than any account extracted from 
his letter. 

" Pentonville, 20iA September 1826. 
" Dear Sis, 

" Havimo been informed by your grandson, Mr Robert Rey- 
nolds, that you were desirous of possessing a sketch of the 
sea-serpent as seen by me in crossing the Atlantic, and to have 
some account of the same; in compliance with your wi^es, 
I have incloseda rough pencil drawing (see Plate I. Fig. 10.) of 
the monster as it appeared during the time when its head was 
elevated above the water, and I shall state the particulars at- 
tending this novel exhibition. 

" The captain and myself were standing on the starboard 
side of the vessel, looking over the bulwark, and remarking 
how perfectly smooth was the surface of the sea. It was about 
half-past six o'clock p. m., and a cloudless sky. On a sudden 
we heard a rushing in the water a-head of the ship. At first 
we imagined it to be a whale spouting, and turning to the 
quarter whence the sound proceeded, we observed the serpent 
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in the pontion as it appears in the sketch, sloWly approoehing 
at not more than the rate of two miles an hour, in a straight 
direction. I suppose we were hardly going through the water 
so fast, for there was scarcely a breath of wind* I must pre- 
mise that I had never heard of the existence of such an ani* 
mal. I instantly exclaimed, why, there is a sea-^ndke I 
^ That is the sea^-serpent,^ exclaimed the captain, ^ and I 
would give my ship and cargo to catch the monster.^ I iuKi 
mediately called to the passengers, who were all down below, 
but only five or six came up, among whom was Miss Magee^ 
the daughter of a merchant in New York. The remainder 
refused to come up, saying there had been too many hoaxes 
of that kind already. I was too eager to stand parle}riBg with 
them, and I returned to the captain. In the same slow s^le 
the serpent passed the vessel at about the distance of 50 yanfar 
from us, neither turning his head to the right or. left. As 
soon as his head had reached the stern of the vessel, he gra- 
dually laid it down in a horizontal position with his body, and 
floated along like the mast of a vessel. That there wan up- 
wards of 60 feet visible, is clearly shown by the circum- 
stance, that the length of the ship was upwards of 1-580 feet, 
and at the time his head was off the stem, the other end (as 
much as was above the surface) had not passed the main-mast 
The time we saw him, as described in the drawing, was two 
minutes and a half. After he had declined his head, we saw 
him for about twenty minutes a-head, floating along like aa 
enormous log of timber. His motion in the water was mean-^ 
dering like Uiat of an eel, and the rake he left behind was like 
that occasioned by the passing of small craft through the wa- 
ter. We had but one harpoon on board, and the ship^s long* 
boat was, for the time being, converted into a cow^iouse* We 
had two guns on board, but no ball. Two days after we saw 
him, he was seen by another vessel off Cape Cod, about 900 
miles from where he made his appearance to us. This intel- 
ligence reached New York about four days after we arrived 
there, and the description pven exactly corresponded with the 
foregoing. J ^' ^ one day at the hotel of New York with 
Sir Isaac C( edited the existence of such an am- 

mal, which have been seen by Captain Ben^ 
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nett of BQBtoii about five years back ; but as I assured him \ 
li4(l never heard previously even iJie report of such ii iQoiister, 
and that 1 was an E/iglis/ivfan, he gavp full credit to it. The 
ske^Ji I gavp him also corresponded with the descripiiw) that 
vos pireulated at tha^ time. The humps on the back reacw- 
bl^ in sy^ii and shape those of the dromedarj-. I remaiq, 
D»Sr Sir, yours respectfully, 

" William Wakeuhton." 

To the interesting facts abov^mentioned, we are happy iD 
having it in our power to add some extracts from a letter 
written by our excellent friend Dr Boott of Boston, i^qw resi- 
dent in LondoP, whose brotJier had an opportunity of witneg- 
^ng this remarkable animal. After some general remarks, Dr 
Bpott proceeds to express himself in the following terms ; 

" All that I could collect upon the subject was sent to Sir 
Joieph Banks, with whom I had repeated conversations about 
the animal, and the respectability of the individvals who af- 
firxaed to the sight of him. The great mass of evidence is jfl 
be found in the pamphlet pubhshed by the Linnean Society 
of New England. The question as to thu real appear^ce pf 
a large serpent ofF the coast of Massachusetts, was put to lefff 
by that publication. There could be no doubt of the fact, ^d 
die teetimtMiy of thousands who saw the auimal^r one or tseo 
yBHra afie.ntia.rds, must have bc^n sufficient to satisfy the most 
incredulous. 

" I believe I was one of the first who mentioned to Sir 
Joseph Banks, that a large serpent had been seen on the Ame- 
rican coast ; at all events, I distinctly remember that when I 
first spoke to him on the subject, he was incredulous, and 
showed me a plate of a similar anima! in Pontopiddan's History 
of Nortoaaf. I myself had no doubt of the truth of the as- 
sertions of the early observers of it, for many of them were 
kno,wn to me, and I was anxious to convmce Sir Joseph of the 
discovery of a new and remarkable animal. I therefore was 
in the habit of sending him every information I could collect 
respecting it. In one of my last visits to Boston, I gathered 
testimony from individuals, and from the public papers, and 
mgy te fiiijdj .Q!?,, <PJ retuip to JEurope, that Sir Jpwph 
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WHS satisfied of the existence of the serpent, though he con- 
tinued doubtful of the relationship between the small snake, 
(Pig. 1. of the-Linnean pamphlet) and the large serpent. 

" During this visit I distinctly remember the news coming 
from Nahaut one morning, of the serpent being in the bay of 
that place, distant about sixteen milcB from Boston. Many 
hurried down to see it, and among them my brother Mr James 
Boott. I was prevented from some cause leaving Boston. My 
brother reported that he distinctly saw a large serpent, about 
a mile from the shore ; and that thousands were watching its 
motion on the beach and rocks. The first idea that occurred 
to my brother was tliat it was a horse swimming, its head at 
the time bearing a resemblance to that of the latter creature. 
He afterwards saw the undulating tine of its back, and remain- 
ed several hours watching the animal. Colonel Perkins of 
Boston, his wife, and family, were present at this time, as far 
as I recollect. I remember also that a letter appeared in the 
Boston Centinel soon after, published by an officer in the Ame- 
rican navy, who reported that, on his return from a survey of 
some part of the coast, he saw, when out of sight of land, a 
large serpent. He was so near that he drew an outline of it, 
and that outline accompanied the paragraph. When you 
showed mo Mr Warburton's figure on the card, I at first thought 
it was a copy of that in the Centinel. T can only add, for 
your own satisfaction, that / have no doubt of the existence 
of this remarkable animal. 

" I remain yours aiFeclionately, 

" Fkajucis Boott 

*' GowEK Street, BEnroRD Squake, 
" London, A'op. 4, 1826." 

We sincerely hope that these few bare facts may satisfy all 

upon this much agitated quesljon ; at least we think they 

must remove the ideal connection between our serpent, and 

" That sea-EnaVe, enormous curleil. 

Whose moiistroua circle girih the world." 

It can now ' "er be considered in association witfc' 

dras and me ' ere has been nothing said with re^ 

gara to it in ?ason. It may at least be assiim- 
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cd as a sober fact in Natural History, quite unconnected 
the gigantic exploits of the God Thor^ or the fanciful absurdi- 
ties of the Scandinavian mythology. We cannot suppose, that 
the most ultra-sceptical can now continue to doubt with re- 
gard to facts attested by such highly respectable witnesses. 



Art. XVIII. — Description of an Instrument Jor Extracting- 
,. and Condensing Mr without the assistance of Valves or 
.Stop-cocks. By Andrew Buchanan, M.D.Glasgow. In 
& Letter to the Eoiron. 

Dear Sik, 
Observing, in a recent number of one of the Philosophical 
Journals, an account of an air-pump without artificial valves, 
by Mr Ritchie of Tjin, it brought to my recollection a model 
of an instrument which I have had beside me for many years, 
and of which, if you can spare a comer in your next number, 
I shall be obliged by your inserting a description. 

The original form of the instrument, such as it has in the mo- 
del just mentioned, is represented by Plate I. Fig, 11. It consists 
of two cylinders of the same size, each furnished with a piston. 
They are both open at the top, while at the bottom the verti- 
cal one communicates by a small opening with the body of 
the horizontal one, and the horizontal one itself communicates 
with the receiver by means of a conduit pipe. 

The mode in which the instrument acts in extracting or 
condensing air is easily perceived by the inspection of the 
figure. Suppose both pistons at the bottom of their respective 
cylinders, — let the horizontal piston be drawn up, the air of 
the receiver will diffuse itself through the horizontal cylinder. 
Next, let the vertical piston be drawn up, and the air will in 
like manner diffuse itself through the vertical cylinder. The 
horizontal piston is now pushed down, and after it the vertical 
one. By this arrangement it is clear that the whole air con- 
tained in the vertical cylinder has been forced out and perma- 
nently excluded from the receiver ; for, on the descent of the 
vertical piston, the air is forced from the vertical into the hori- 
zontal cylinder, and being prevented from returning into the 
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Oobduit pipe, by the interposition of tlie horizonul piston, il 
makes its escape by the only remaining passage at the top of 
the horizontal cylinder. The different parts of the instru- 
ment are now in the same position as at first i the alternate 
motion of the pistons may therefore be repeated and continu- 
ed, till the exhaustion of the air in the receiver be as great as 
required. 

As tlje process of condensing air is the reverse of rarefying 
it^ so it is performed by reversing the order of the motion of 
the two pistons. Supposing, as in the former case, both pis- 
tons at the bottom, the vertical one is first drawn up, and next 
the horizontal one. They are then made to descend in the 
same order, when it is obvious that a volume of air, equal to 
the capacity of the vertical cylinder, will be forced through 
the conduit pipe into the receiver. The pistons are now again 
at the bottom of the cylinders, so that the operation may be 
repeated as before. 

in the year 1817, in drawing up an account of this instru- 
ment, I slightly modified its form. It is clear that there is no 
necessity for the horizontal cylinder being so large as the ver- 
tical one ; on the contrary, the great size of the former is a 
disadvantage in working the instrument, without adding in 
any respect to its efficiency. I therefore diminished the hori- 
zontal cylinder both in length and diameter, and reduced the 
instrument to the form represented by Fig. 12. 

I have not been able to devise any farther simplification of 
the instrument itself. The process of working it, however, is 
somewhat opcrose. This practical inconvenience may he ob- 
viated in various ways. By the following apparatus, the 
successive strokes of the two pistons are effected in the com- 
mon air-pump by the partial revolutions of a wheel acting on 
the piston rods. 

Fig. 13. is a delineation of this apparatus. It consl^u of 
two simple instruments wrought by the same moving power. 
The wheel has two quadrants opposite each other, furnished 
with teeth acting on the corresponding teeth in the upper half 
of the vertica' ' rods. By this means, on turning the 
wheel a quai ' > two vertical pistons receive a a- 

liiultaneous i e diractioits. The two horiBoniBl 
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pistons have a cummon piston rod, which is moved by two 
belts or cords attached at one end to the cross bar a a, in the 
middle of the rod. From this point of attachment the belts 
pass ill opposite directions to the bottom of the vertical cyHn- 
ders, where each passing over a pulley, ascends to be buckled 
to the moving wheel. The two buckles are placed one on 
each side, about an inch from the lower end of the toothed 
quadrant. The length of the belt abc is equal to Gbd, 
that is, to the length of the vertical piston rod, pl)is the dis- 
tance between the bottom of the vertical cylinder, and d the 
point of nearest approach of the central bar a a, which 
point it occupies when the horizontal piston is depressed on 
that side. In the same manner the length of the belt aek 
is equal to Hejl Knowing the length and attachment of the 
belts, it is easy to understand how the motion of the horizpntal 
jnstons is effected. In the positien of the instrument repre- 
sented in the figure, the wheel is turning in the direction G 
ckH, the motion of the vertical pistons is just finished, the 
belt abc\s relaxed, while the belt aek is newly put upon the 
stretch. By turning the wheel a httle farther in the same 
direction till the point k comes to H, the belt aek will assume 
the position fe k, and the piston will be depressed in the hon- 
zontal cyhnder on that side, while it is simultaneously raised 
in the opposite one. The wheel is now turned in the opposite 
direction ; the vertical pistons move first, and when their mo- 
tion is completed, the belt abc being put upon the stretch, 
the horizontal pistons are moved back into the position repre- 
sented in the figure. Thus are the two seta of pistons moved 
successively by turning the wheel a little more than a quarter 
round alternately, in opposite directions. 

If it be wished to use the instrument as a condenser, the 
only change to be made consists in lengthening the belts, and 
shifting them each to the buckle on the opposite side, which 
will plainly have the effect of reversing the order of succession 
in the movement of the pistons. 

As the ascending vertical piston has to contend with the 
whole atmospheric pressure, and does not, as in the cummon 
air-pump, receive any assistance from the descending piston, 
which is pressed equally in both directions, the force required 
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to r^se the vertical piston would be considerable when the en- 
haustiou of the receiver was carried to a great length. To 
obviate this inconvenience, the horizontal piston rod might be 
made to work in air-tight leather collars at the top of the two 
horizontal cylinders, while the air coming from the receiver, 
on eacJi stroke of the descending piston, would pass off by a 
discharging valve in the same situation. Tliis construction is 
represented by Fig. 14. The valves require to be permanently, 
rused when the instrument is used as a condenser, 
most obedient Servant, 

Anssew Buchanam„, 
40, Geobge's Square, Glasoow. 



Aet. XIX. — Observations on t/ie Mean Temperature t 
the Equatorial Regions. By Baron Alkxandee Hoii 

BOLDT, 

In an interesting memoir on the temperature of the diffkrcni 
porta of the torrid zone at the level of the sea, just published 
by Baron Humboldt in the Annales de Chtmie, i^C. for Sep- 
tember last, he has entered into an examination of the equa- 
torial temperature, in reply to the observations of Mr Atkin- 
son, to which we have already referred in a former article." 
The importance of this part of his paper is such as to merit 
the particular attention of our meteorological readers. 

"The question," says he, "of the equatorial temperature has 
been recently discussed in amemoir published by Mr Atkinson, 
in the second volume of the Memoirs of the Astronomical Socie- 
ty of London (p. 137-183,) and which contains very judicious 
considerations on several important points of meteorology. The 
learned author endeavours to deduce from my own observations, 
by employing the artifices of the most rigorous calculus, that the 
mean temperature of the equator is not less than 84°.6 Fabr. 
and not 81°.5, as I have supposed in my essay on isothermal 
lines, Kirwan made it 84% and Dr Brewster in his Climaleric 
Formula; has adopted 82^.8. * {Edinburgh Jmirnal ^ Sci- 
ence, 1825, No. "■ 180.) 

* We have ad equatorial temperature : 

meridian pasHng u haTe retained ei°.5, 
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If the equatorial temperature under consideration were thai 
of the equatorial zone surrounding the whole globe, and bound- 
ed by the parallel of 3° north and 3' south, we must first ex- 
amine the temperature of the equatorial ocean, for there is only 
one-sixth of the circumference of the globe which in that zone 
belongs to terra firma. 

But the mean temperature of the ocean between the limits 
we have mentioned, varies in general between SC-Si, and 82°. 4. 
I say in general, for we sometimes find between these limitB 
mamma restricted to zones scarcely a degree wide, and 
whose temperature rises in different longitudes from SS".?, to 
84°. 7. I have observed this last temperature, which may be 
regarded as very high in the Pacific ocean, to the east of the 
Galapagos Islands, and recently M, Baron Dirckinck of Holm- 
feldt, a well-informed officer of the Danisii navy, who, at my 
request, made a great number of thermometrical observations, 
has found {in lat. 2°.5' N., long. SL^Si' W.) almost in the 
parallel of Punta Guascama, the surface of the water at87".l. 
These maxima do not belong to the equator itself. They oc- 
cur sometimes to the north, and sometimes to the south of it, 
and often between the latitude of 2J', and 6°. The great 
circle which passes through the points where the waters of the 
sea are the warmest, cuts the equator at an angle which seems 
to vary with the sun's declination. In the Atlantic ocean, we 
may sometimes even pass from the northern to the southern 
temperate zone, in the zone of the warmest waters, without 
observing the thermometer rise above 82". 4. The maxima are 

» According to Perrins - - . 88^ 76' 

Chumiixa - - - 83 66 

Quevtklo - - > B3 18 
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Mean, 83° 36' 
The air which rests upon these equatorial waters is from 
P.8 to 2°.7, colder than the ocean. It results from these facts, 

measure for ihe temperature of thu equator in America and Asia. This 
double mcaEure is a iiecessarj' re$u]t of the isothermal lines beingregulated 
by two poles of maximum cold. — En. 
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that over 5-^ths of the circumference of the globe, the equato- 
rial aqueoua Kone, instead of presenting a mean temperature of 
84'*,5, has probably not one of S3°.3. Mr Atkinson himself 
admits, p. 171, that the union of the aqueous and continental 
fttirts tends to diminish the mean temperature of the equator. 
But in confining himself to the continental plains of soutli 
America, this philosopher adopts for the equatorial zone from 
1° to 8° south, and upon dift'erent theoretical suppositions, 
Si'-SG, or ST^.B. He founds this conclusion on the fact, that 
atCumana, in lat. 10". 27, the mean temperature is 81*68, and 
that, by the law of the increase of heat from the pole to the 
equator, an increase which depends on the square of the cosine 
of the latitude,* the mean temperature ought to be at least 
above 84°.5G. Mr Atkinson finds a confirmation of this re- 
sult, by reducing to the level of the equatorial seas several 
temperatures which I had observed on tlie declivity of the 
Cordilleras, to a height of 500 toises ; and in employing cor- 
rections, which he believes to be due to the latitude, and to the 
progressive diminution of heat in a vertical plane, he does not 
dissemble how much a part of these corrections is rendered 
uncertain by the position of places in vast plains, or in narrow 
vallies—Jtfem. Astr. Soc. Vol. ii. p. 149, 158, 171, 172, 182, 
andlSS. 

In studying in all its generality the problem of the distri- 
bution of heal on the Surface of the globe, and in freeing it 
of the accessory consideration of localities, {for exjUnple of the 
effects of the configuration, the colour and the geogrs^hic re- 
lation of the soil ; of those of the predominance of certain 
winds, of the proximity of seas, of the frequency of clouds 
and fogs, and of the nocturnal radiation towards a sky more or 
Jess serene,) we shall find that the mean temperature of a station 
depends on the different ways in which the influence of the 
meridian altitude of the sun manifests itself. This altitude 
determines at once the duratiMi of the semidiurnal arcs, the 
length and the transparency of the portion of the atmosphere 
which the rays traverse before reaching the horizon ; the 
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quantity of the absoibcd or lieating rays (a quantity wbich 
augments rapidly when tlie angle of incidence, reckoned from 
the level of the surface, increases ;) and lastly, the numher of 
solar rays whicii a given horizon embraces. The law of 
Mayer, with all the modifications which have been introduced 
into it for thirty years, is an empirical law, which represents 
the generality of the phenomena by approximation, and often 
in a satisfactory manner ; but it cannot be employed ag^nst 
the testimony of direct observations. If the surface of the 
globe, from the equator to the parallel of Cumana, was a 
desert like that of Sahara, or a savanna uniformly covered with 
grasses like the Llanos of Calobozo or of Apure, there would 
undoubtedly be an increment of mean temperature from 10^". 
of latitude to the equator, but it is very probable that this 
increase does not amount to 2J° of Fahrenheit. M. Arago, 
whose important and ingenious researches extend to all the 
branches of meteorology, has found, from direct experiments, 
that from a perpendicular incidence to 20° of zenith distance 
the quantity of reflected light is nearly the same. He has 
found also that the photrometrical effect of solar light varies 
extremely little at Paris in the month of August, from noen 
to three o'clock, in spite of the changes in the length of the 
path described by the rays which travei'se the atmosphere. 

If I have fixed the mean temperature of the equator in 
round numbers at 81 J"., it was to attribute to the equatorial 
eone, properly so called, from S° N. to 3° S., the mean tem- 
perature of Cumana, 81''.86. This city, surrounded with 
arid sands, situated under a sky always serene, and whose 
thin vapours almost never resolve themselves into rains, pos- 
sesses a more bivning climate than all the places which aur- 
round it, and which are like it on the level of the sea. la 
advancing southward in America, and to the equator, fay the 
Orinoco and Ilio Negro, the beat diminishes, not on account 
of the elevation of the soil, which from the Fort of St Carioa 
is very little), but on account of the forests, the frequency of 
nuns, and the transparency of the atmosphere. It is to be 
regretted that travellers, even the most laborious, should be 
so little in a state to advance the progress of meteorology, by 
adding to our knowledge of mean temperatures. TI 
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not remain a sufficient time in the countries whose climate 
they desire to know, and they collect for the annual means 
■ only observations which others have made, and most frequent- 
ly at hours and with instruments which arc far from giving 
correct results. Owing to the constancy of the atmospheric 
phenomena under the zone nearest to the equator, a short 
space of lime is without doubt sufficient to give approximate- 
ly the mean temperature at different heights above the level of 
the sea. 

I have always pursued this class of researches ; but the on- 
ly precise result which I have been able to obtain, and which is 
deduced from observations made twice a-day, is that of Cu- 
tnana. (Compare with respect to the degree of confidence 
which the mean temperatures merit, Relat. Hist, torn, i. p. 41 1, 
547, 681-637, 584 ; torn. ii. p. 73, 418, 46S ; torn. iii. p. 
314-320, 371-S82.) 

The true numerical elements of climatology can only be fix- 
ed by skilful persons established for a great number of years 
in different parts of the earth ; and, in this respect, the intel- 
lectual generation which is preparing itself in the free part of 
equatorial America, from the coast to 2000 toises of altitude 
on the back and on the declivity of the Cordilleras, between 
the parallels of the Isle of Chiloe and San Frandsco in Na«r ■ 
California, will have the happiest influence on the pliysiGti|H 
waencee. »jwB 

In comparing what has been known for forty years on die"^ 
mean temperature of the equatorial regions with what we now 
know, we must be astonished at the slow progress of positive 
climatology. 1 do not know, at the present day, more then one 
mean temperature observed with any appearance of pre<nsion, 
between 3° north and 3° south lat., and it is that of St Louis 
de Maranham in Brazil, S°.29' S. lat., which Colonel Antonio 
Pereira found from observations made in 1821, three times 
a-day, (at 8" a. m., 4" p. m., and 11" p. m.) to be 8X°.3S. 
{Annaes das Sciences das Artea e das Letras, 18^ torn. xvi. 
Plate II. p. 55-80.) This is still 0° 54 less than the mean 
temperature of Cumann,* Below lOJ' of lat. we know only 
the mean tonp 

• Seeapreco subject in p- 117 of this Number. 
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were miule with an cxcdient tliermometer for maxima, 
Six. The mean temperature of Benares is 77" 36. • 

The extreme heat which occurs in the southern portion of 
the temperate zone, between Egypt, Arahia, and the Gulf of 
Persia, is the simultaneous effect of the con fi^ti ration of the 
surrounding lands, of the stale of the surface, of the constant 
transparency of the air deprived of aqueous vapours, and the 
length of the days, which increase with the latitudes. Between 
the tropics, even great heats are rare, and generally do not 
exceed at Bombay 91" and at Vera Cruz 95°. It is almost 
needless to state, that in this note we have referred only to oIk 
servations made in the shade, and far from the reflection 
the ground. At the equator, where the two solstitial heij 
reach 66° 32', the times of the sun's passing the zenith 
distant from one another 186 days. At Cumana, the height 
at liie summer solstice is 76° 59, and that of the winter sol- 
stice 56° 5', and the times of passing the zenith, 17tli April 
and S6th August, are distant 131 days. Farther to tlie aortfa, 
at the Havanna, we dnd the solstitial height in 
89° 41', and of winter 43*93', and the distance of the 
(12th June and 1st July) 19 days. If these passages are not 
recognized with the same evidence in the curve of the mootli, 
k is because their influence is marked in some places by tbe 
occurrence of the rainy season, and other elfctrical phenomena. 
Tbe sun is at Cumana during 109 days, or more exactly dur- 
bg 1275 hours, (from the 28tb October till the 14th Febni, 
ory,) Lower than under the equator, but in this interval itt 
maximum of iccnith distance does not exceed 33°.55. Tbe 
retardation in the sun's progress, in approaching the tmpici, 
increases the heat of places mtuated farther from the equatix^ 
particularly towards the confines of the torrid and temperate 
sones. Near the tropics, for example at the Havanna, lat. 
SS° 9'; ^e sun employs twenty-four days to describe a degree 
oo each ^de of tite zenith ^ under tbe equator it requires oo- 

* Mr Frioscp makes the nesD temperature ofBeDarea iii 
1S22 ?6=,8I 

' '-1% 76 .*0 

. nd the greatest rai -> 45° ; the mean heat of a well ihirtj-iiz 

Act deep was 79°,! 
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ly 6ve days. Near ihe tropics, for example at the UavaTina, 
(lat. 23°29,) the sun employs twenty-four days to describe a 
degree on each side of the zenith ; under thp equator it em- 
ploys only five days. At Paris, lat. 48° SCK, where the sun 
descends to the winter solstice, as far as 17° 42' ; the solstitial 
height iu summer is 64''38'. The sun is consequently from 
the 1st of May till the 12th August, during the interval of 
103 days, or 14SS hours, as high at Paris as at Cumana at an- 
other epoch in the yaer. In comparing Paris to the Havanna, 
we find, in the first place, from the 26th March to the 17th 
September, during 175 days, or 2407 hours, the sun as high 
as it is in any ofher season under the tropic of Cancer. But 
in this interval of 175 days, the warmest month (July) has, 
from the register kept in the royal observatory from 180t) to 
1820, a mean temperature of 6S°.4S, whilst at Cumana, and 
at the Ilavanna, where the sun descends, in the first place, to" 
56''5 , in the second, to 43°23', the coldest month still gives, 
in spite of the long nights at Cumana, 79°-16, and at the Ha- 
vanna 70'',16 of mean heat. Under all zones, the temperature 
of a part of the year is modified by the temperature of the 
seasons which precede it. Under the tropics the diminution 
of the temperatures is very inconsiderable, because the earth 
has received in the foregoing months a mass of mean heat, 
which is equivalent at Cumana to 80°.6, and at Havanna to 
26".5. 

From the con^derations which I have now expliuned, it 
does not appear to me probable that the equatorial tempera- 
ture ever reaches 84°.56, as is supposed by the learned and 
estimable author of the Memoir on Astronomical Rcfractiom. 
Father Beza, who was the first traveller who recommended 
observations at the coldest and warmest hours of the day, be- 
lieved that he had found iu 1686 and 1699, in comparing 
Siam, Malacca, and Batavia, " that the beat is not greater 
und^ the equator than under 141° of latitude." I am of opi- 
nion that there is a difference, but that it is very small, and 
masked by the effect of so many causes, M'hich act simulta- 
neously on the mean temperature of a plac^e. The observa- 
tions hitherto collected do not afford us any measure of a pro- 
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gresuvc increase betveen the equator and the latitude of Cu- 
Pasts, September 1S96. ^M 



AuT. XX. — Notice respecting the hourly Meteorological Ob- 
servaticma proposed by the Royal Society of Edinlnirgk, to 
I be made twice every year, on the lltk July and 15M Ja- 
nuary. • 

In obedience to the request of several correspondents, we pro- 
pose, in the present notice, to explain more fully than was done 
in the printed schedules, the method of making the meteorolo- 
gical observationB proposed by the Royal Society of Edin- 
burgh, and to subjoin a copy of one of the sets of observations 
•made on the lych July 1826. 

The days of the year which have been fixed for these ob- 
servations are the 17th July and 15th January, and it would 
be extremely desirable to have these observations repeated on 
the same days of these months for some years. 

1. The first column of the schedule is intended for register, 
ing the slate of the thermometer every hour of the day, from 
1 o'clock A. M. to 12 p. M. of the 17th July, or the ISth Ja- 
nuary, The themiometer should be placed in a northern ex- 
posure, sheltered from the direct rays of the sun, and at some 
height above the ground. The times of the highest and lowest 
state of the thermometer should also be marked, if they do not 
occur at any of the hours of observation. 

2, The second column is intended for registering the tem- 
perature of springs and deep wells, or the temperature of a 
river, or of the sea. 

S. In order to obtain the force of radiation, a mercurial 
thermometer, having its bulb covered with black woollen clotb, 
or simply blackened with China ink, should be exposed on an 
open spot of ground, and a few folds of paper may be inter- 
posed betwen the soil and the instrument. The same result 
will beobtoinedbvtnking the temperature of an exposed patch 
of bare soil. 

4. The ban esometer, whose indications are to 
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be recorded in the fourth column, should not be placed in a 
Iiall or passage where it is exposed to a draught or current of 
air. 

5. The best electrometer is Bennet's gold-leaf electrometer. 
The observations with it should be made in an open field, at a 
distance from trees and chimneys. Besides the tension of the 
electricity, as indicated by the ostent of the divergence of the 
gold leaves, it is of importance to ascertain at what height ' 
above the soil it first becomes sensible, and in what space of 
time it acquires a fresh charge, after being touched by the finger 
or by a piece of metal. The galvanometer may be employed in 
these observations, ag explained in this Number, p. 150. In 
the observations made in the Royal Observatory at Halle, on 
the iVlh July, by Professor Garts;, Dr Weber, and Mr 
Hugel, an electrometer was employed, consisting of a gold- 
leaf freely suspended between two of Zamboni''g columns, which 
could be placed at different distances, so that a lesser oragreater 
electrical force is necessary to move the gold-leaf, the nature 
of the electricity being determined by the leaf approaching to 
the column which had its positive or negative pole turned to- 
wards it. The electric force was measured by the distance of 
the Zambonic column which moved it. — See this Journal, No. 
vii. p. 12+-127. 

6. In order to observe the hygrometrical stale of the air, 
cover the bulb of a thermometer with a piece of muslin or soft 
paper, and having wetted the bulb thus covered, observe, by 
comparing it with another thermometer, the descent of the 
mercury arising from the cold produced by evaporation. "If 
the dry thermometer, for e:<ample, stands at 50°, and the wet 
one at 45°, the difference of these indications, or 5°, is the 
number to be inserted in the appropriate column. Observa- 
tions with Saussiire's and Daniell's hygrometer would also be 
desirable. — See this Journal, No. vii. p. 127. 

7- If rain should fall, the quantity of it may be measured 
without a rain-gauge, merely by exposing a circular vessel to the 
shower, measuring the diameter of its aperture, and noting the 
depth of r^n in inches, if the vessel is equally cylindrical, or 
the weight of the rain, if the lower part of the vessel is of an 
irregular shape. 

VOL. Vt. NO. I. JAX. 1827- " 
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* 
8. The velocity of the wind may be easily ascertained by 

measuring the distance to which a light body, such As a fea- 
ther or a piece of paper, is carried in any number of seconds. 
Its direcdon may be found by a wind^vane, or by the smoke 
of a chimney. The existence and direction of currents in the 
higher regions may be detected by the motions of the clouds. 

The remaining columns of the table must be filled up ac- 
cording to the judgment and knowledge of the observer. Mr 
Howard^s nomenclature of clouds should be used by those 
who are acquainted with it. Halos, raihbows, the Aurora Bo- 
realis, the depth of the blue colour of the sky, and the colour 
of the clouds at sunrise and sunset, will naturally attract the 
notice of every observer. 

To those meteorologists who have sufficient leisure, and the 
means of performing such experiments, we would recommend 
the use of kites or of balloons for ascertaining the temperature 
and state of the upper atmosphere. The Earl of Minto has ob- 
tained several very interesting results by the use of balloons, 
and by proper precautions has found them perfectly manage.^ 
able. 

The following is an alphabetical list of the observations on 
the 17th July which have already been received, and there is 
reason to expect as many more, as few of the foreign ones 
have yet arrived. 

It is greatly to be desired, that those who have so well be- 
gun this interesting series of experiments, will continue them 
on the 15th January, and also in subsequent years. 

Liu of the Hourly Registers of the Weather kept on the 11 ih 

Jvhf 1826, that have been received, 

Scotland. 

Castle Forbes, Aberdeenshire, - George Fdrholme, Esq. 

Castle Kennedy, Ayrshire, - Peter Burnet, Esq. 

Dundee, JobnfieW, Forfarshire, - Rev. Mr Macvicar. 

AUerly, Roxburghshire, - Dr Brewster. 

Eckford, Roxburghshire, Rev. Mr Gray. 

Edinbuiigh, CaltonhiU. Mid-Lothian, Mr John Foggo. 

Canaan Cottage, t^ - - Mr Adie. 

Forres, Sanquhar -e, Mr J. Christison. 

Garvock, Kincarc - Mr Murray. 
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Glasgow^ Lanarkshire, 
Glenfinart^ Argyllshire, 
Gordon Castle, Banfl^hire, 
Huntly Lpdge, Aberd^nafiire, 
Inchbonny, Roxburghshire, 
Kelso, do. 

Leith, Mid-Lothian, 
Minto House, Roxburghshire, 
Shetland, Uga Sound, H. M. S. Woodlark, 
—— — West Sandwich Yell, 
■ Lerwick, 

Tweedsmuir, Peebles-shire,' 
Wemyss Castle, Fifeshire, 
Whim, Peebles-shire, 

England. 
Kendall, Westmoreland, 
Newcastle, Northumberland, 
Pltmaston, Worcestershire, 
Kymouth, Devonshire, 
SfWafiam Balbeck, Cambridgeshire, 
Wallington, Northumberland, 



Ireland. 



Castlebar, Mayo County^ 
EdgeworthstQwn, Longford, 



Gotha Observatory, 
Halle Royal Observatory, 
Leipzig Observatory, 
Seeberg Observatory, 
Zehmen, near Leipzig, 



Mr John Weir. 
James Skene^ Esq* 
The Duke of Gordon. 
Mr Alexander Murdoch. 
Mr James Veitch. 
Mr W. Mein. 
Mr Ccddstream. 
EarlofMmto. 
Mr J. Frembly. 
Mr Mdthewson. 

Mr Fairlie. 

Captain Wemyss, M. P. 

Arch. Montgomery, Esq. 



Mr S. Marshall. 
Rev. Mp Turner. 
J« Williams, Esq. 
W. Snow Harris, Esq. 

W. C. Trevelyan, Esq. 



W. Bald, Esq. 

Mr aadfMiss Edgeworth. 



Germany. 

M. Hoff. 

MM. Gartz, Weber, and Hi^el. 

Moebius. 
C A. Hansen. 
MM. Smiedeh and Brandes. 



The following register, which we give as a specimen of 
those received, was kept at Tweedsmuir in Peebles-shire, by Mr 
William Fairlie, schoolmaster there, who has, at the request 
of the Royal Society, kept very regular, and highly interest- 
ing registers of the weather at that' place for six years. The 
great elevation of Tweedsmuir above the level of the sea, 
(about 1200 feet,) gives great value to these observations. 
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We cannot conclude this notice, without expressing a wish, 
that thoi^e gentlemen who have not sufficient experience in 
making mcteorolo^cal observations, or who may not feel it 
convenient lo devote a whole day to science, will at least en- 
courage and assist those in their neighbourhood who have the 
inclination and ability to make them, but who want only the 
requisite instruments. Those who have not yet sent in their 
schedules of the 1 7th July, are requested to transmit them as 
speedily as possible to Dr Brewster, Secretary to the Royal 
Society, 10, Coates Crescent, Edinburgh. 



Akt. XXI.— On the Deviation of the Magnetic Needle pro- 
duced by a comv^yn Electrical Machine *. By M. D. Col- 
ladon of Geneva. 

All attempts having hitherto failed to produce a deviation of 
the magnetic needle by the electrical machine, M. Colladon 
supposed that this was owing to the employment of too small 
a charge of electricity, or to imperfectly insulated galvanome- 
ters. He therefore repeated this experiment with a galvano- 
meter of 100 turns with two needles, such as that contrived 
by M. Nobili. The wire of it, says he, is doubly covered with 
silk, and in order to have a considerable quantity of electricity, I 
employed a battery of thirty jars, and having a square surface 
of 4000 square inches. The galvanometer was placed in a 
separate chamber, and communicated with the battery by two 
copper wires covered with silk, and suspended by insulating 
cords. At the end of each wire was soldered a very fine point 
for drawing off electricity. These two points are the extre- 
mities of the galvaruymeter. 

After having charged the battery till its electroscope began 
to diverge, I put one of the extremities of the galvanometer 
in contact with the exterior armour of the battery, and hold- 
ing the other extremity by a glass-handle, t approached the 
point of it to the bottom of one of the jars. When this was 
done at four or five cenUmetres distance, the needle of the 

■ This U a brief abstract of the original memoir whicli was read al llie 
Academy of Sciences on ihe 31 bC August, and which is priated in Ihc 
Ann. lie Chim. Tom. xxxiii. p. fiS- 
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galvanometer began to deviate. At |l distance of one or two 
centimetres, the deviation became S3^. It then grew weak- 
er, and vanished after a duration of five seconds. The direc- 
tion of the deviation was in the direction of the current, and 
the direction was changed by presenting to the battery the 
same extremity of Uie galvanometer. Opposite directions were 
also obtained, by charging the battery alternately with pos^* 
tive and negative electricity^ 

In dry weather, M. Colladon obtained deviations of three 
or four degrees, by using the simple electrical madiine, and 
also Naime^s machine for two electricities, or a plate machine 
of five feet. 

M. Colladon next soldered to tfa6 extremities of hisgalvano* 
meter a platina wire, arid when one of the soldered pieces was 
kept at the temperature .of 3^, while the other was heated 
in a mercurial bath to the temperature of 313^*Fabr. a devia- 
tion of 46° took place. Hence it follows, that the electricity 
which may be accumulated in a given time in a battery, or 
even in a conductor, is a finite portion of that which circulates 
during the same time in a closed electromotive circle. 

M. Colladon then proposes to use the galvanometer in place 
of an electrometer, for measuring small quantities of electricity 
accumulated in batteries, or drawn off by points. With this 
view he prepared a galvanometer with 600 turns, having its 
wire not only doubly covered with silk, but each series of turns 
covered with gummed taffetas. With the plate glass machine 
with which he obtained a deviation of 3° or 4**, he now ob- 
tained 

At 1 decimetre of distance a deviation of - 18° 

2 - . - - 10 

4 . . . - 34 
8 - - . -3 
1 UMJtre, - - - . 2 

5 centimetres, - - - ' 19 
2i cent. - - - 20 
1 cent. - .» . 2Q 

A single Leyden phial, with two square feet of surface 
made the needle )2° when it was fully charged. 

In another se oer, M. Colladon treats of at- 

mospheric electi »ws that the galvanometer is 
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^Hirprecise means of measuring ihe quantity of electricity which 

Brasses along conductors. 

"Oil the •tth of August," says he, "about mid-day, when the 
electrical clouds announced a storm, I raised a metallic point on 
the observatory of the College of France. A pole of nine metrci 
was placed near tlie highest paratonnerre, wliich it surpassed 
by about a metre. It carried a conducting wire terminated 
by two needles, very fine and slightly divergenL This con- 
jductJng wire, covered with silk, traversed a glass tube, and de- 
scended into the chamber where the galvanometer was placed. 
It was fixed to one of the extremities of the galvanometer, 
whilst the other extremity communicated with tlie rod of the 
paratonnerre, and consequently with the ground. When it 
igan to thunder, the needle of the galvaoomeler deviated be- 
D 34° and 32°, and the electricity was negative." 



IT. XXII. — Description of the Volcano of Kirauea, in Ha- . 
■}ne of the Sandwich Islands. By the Reverend 
^William Ellis. With a Plate,* 

9 our last Number, p. 303, nc had occasion to lay before 
our readers Mr Ellis's interesting account of the burning 
chasms of Ponohohoa, and we propose at present to give an 
account of the active volcano of Kirauea, as described by the 
same author. 

The plain through which it is necessary to pass to the 
mount^n was an extensive waste of ancient lava, which re- 
^mbled an inland sea bounded by different mountains. It 
seems to have been once in a fluid state, but has now the ap- 
pearance of having been suddenly petrified while its waves had 
been in a state of tumultuous agitation. Not only were the 
large swells and hollows distinctly marked, but the surface 
was covered by a smaller ripple tike that which precedes the 
springing up of a breeze. Before the crater suddenly burst 
upon our view, we expected to have seen a mountMn with a 
broad base, and rough indented sides, composed of loose slags 

' Hec laal NumbLT. Plate III- 
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or indurated streams of lava, and whose summit might have 
resembled the rim of a huge cauldron formed by a rugged 
wall of scoria. Instead of this, however, we found ourselves 
on the edge of a steep precipice, with a vast plain before us 
fifteen or sixteen miles in circumference, and sunk from 200 
to 400, feet below its original level. The surface of this plain 
was uneven, and. strewed over with huge stones and volcanic 
rocks, and in the centra of it was the great crater at the dis- 
tance of one mile and a half from the spot where we stood; 
Walking on to the north end of the ridge, a place was found 
where the descent to the plain seemed practicable, but it was 
difficult and dangerous. After walking some distance ovesr 
the sunken plain, which often sounded hollow beneath our 
feet, we at last came to the edge of the great crater, where a 
most sublime and appalling spectacle presented itself. BefiNne 
us yawned an immense, gulf like a crescent about two miles in 
length from N. E. to S. YjT., and the northern parts of it were 
pne vast flood of burning majjjter boiling with tremendous agi- 
tation. Fifty-one conical islands* varying in form and aze, 
and with each a crater, rose either round the edge, or from 
the surface of the burning lake. Twenty-two emitted co- 
lumns of grey smoke, or pyramids of brijliant flame, and se- 
veral of those, at the same time, vomited streams of lava, 
which rolled in blazing torrents down their black indented 
sides into the boiling mass below. These conical craters led 
us to infer that the cauldron of lava before us di4 not form 
the focus of the volcano ; — that the mass of melted lava was 
comparatively shsdlow, and that the basin in which it was con- 
tained was separated by a stratum of solid matter from the 
great volcanic abyss, which discharged its contents through 
these craters into the upper reservoir. The sides of the gulf 
before us, though composed of ancient lava, were perpendicu- 
lar for about 400 feet, and rose from a wide horizontal ledge 
of solid black lava of irregular breadth, but extending com- 
pletely round. Beneath this ledge the sides sloped gradually 
towards the burning lake, which was, as nearly as we could 
judge, 300 or 400 feet lower. It was evident that the large 
crater had beer ^^^ed with liquid lava up to this 

black ledge, an subterraneous canal emptied it- 
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self into the sea, or under the low land on the shore. The 
grey, and in some places apparently calcined sides of the 
great crater before us, the fissures which intersected the sur- 
face of the plain on which we stood,— the long banks of sul- 
phur on the opposite side of the abyss ; — the vigorous action 
of the numerous small craters on its borders ; the dense c(>- 
lumns of vapours and smoke that rose at the north and south 
ends of the plain, together with the ridge of sleep rocks by 
which it was surrounded, rising perpendicularly in some 
places 300 or 400 feel, presented an immense volcanic panora- 
ma, the effect of which was greatly increased by the constant 
roating of the vast furnaces below. 

Beside the volcano now described, there are several extinct 
ones in Owhyhee. * Captain King makes one of these, viz. 
Mpuna Roa 16,020 feet high, while he makes Mouna Kaa, 
wbose peaks are constantly covered with'snow, 18,400 feet. 
Mr Ellis reckons the height of thiG.-at between 15,006 or 
16,000 feet. y 

Mr Ellis regards the whole Irilan^ of Uwhyhee, (of about 
4000 square miles,) as one complete mass of lava. " Perfo- 
rated," says he, " with innumerable apertures in the shape of 
craters, the island forms a hollow cone over one vast fur- 
nace, situated in the heart of a stupendous maiine mountain 
rising from the bottom of the sea; or possibly the fires may 
rage with augmented force beneath the bed of the ocean, 
rearing through the superincumbent weight of water the base 
of Hawaii, and at the same time forming a pyramidal funnel 
from the furnace to the atmosphere." 



AxT. XXIII On the Subterranean Sounds heard at Na~ 

kirns, on the Red Sea. 

Babon Humboldt informs us, on the authority of most credible 
witnesses, that subterranean sounds like those of an organ are 
heard towards sunrise, by those who sleep upon the granite 
rocks on the banks of the Orinoco. Messrs Jomard, Jollois, and 
Devilliers, three of the naturalists who accompanied Bonaparte 
' See the Scientific Iniellieence under General Science in this Num- 
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to Egypt, heard at sunrise a noise like that of a string break- 
ing in a granite monument placed at the centre of the spot on 
vUch the palace of Camac stands. 

. Sounds of a nature analogous to these have been heard bj 
Mr Gray of University College^ Oxford, at a place called 
Nakous, (which signifies a bell,) at three leagues from Tat, 
on the Red Sea. This place, which is covered with sand, and 
surrounded with low rocks in the form of an amphitheatre, 
presents a steep declivity towards the sea, from which it is 
hjalf a mile distant. It has a height of about 300 feet upon 
80 feet of width. It has received the name of a bell, because 
it emits sounds, not as the statue of Memnou formerly did at 
sunrise, but at every hour of the day and night, and at all sea- 
sons. The first time that Mr Gray visited this place, he heard 
4t the end of a quarter of an hour a low continuous murmur- 
ing *80und beneath his feet, which gradually changed into pul- 
sations as it became louder, so as to resemble the striking of a 
clock. In five minutes it became so strong as to reiemUe the 
striking of a dock, and even to detach the sand. * 

Anxious to discover the cause of this phenomenon, which no 
preceding traveller had mentioned, Mr Gray returned to the 
spot next day, and remained an hour to hear the sound, which 
was on that occasion heard much louder than before. As the 
sky was serene, and the air calm, he was satisfied tliat the sound 
could not be attributed to the introduction of the external 
air,*!* and in addition to this, he could not observe any crevices 
by which the external air could penetrate. The Arabs of the 
desert ascribe these sounds to a convent of monks preserved 
miraculously under ground, and they are of opinion that the 
sound is that of their bell. Others think that it arises from 
volcanic causes, and they found this opinimi on the fact that 
the hot baths of Pharaoh are on the same coast. 

* The people of Tor declare that the camels are frightened and rendered 
furious by these sounds. 

t M. Humboldt ascribes the sound in the granite rocks to the difference 
of temperature between the external air and the air in the narrow and 
deep crevices of the shelves of rocks. These crevices, he informs us^ are 
often heated to •' luring the day, and the temperature of their sur- 

face was often ' he external air was only 28^. Humboldt's 

Personal Nai-r 
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M. Seetzea has given a similar acicount of NakouE, in Zach'B 
Ephemerides for Octolrer 1812. — See Daubeuy's Descriptiim . 
of Active and Extinct Volcanoes. Lond. 1826. p. 437, 

AftT. XXIV, — Notice respecting the CJoietence of the New 
Fluid in a large vavity in a specimen of Sapphire. By 
David Bkewster, LL. D. F. R. S. and Sec. R. S. Edin. 



In two papers whicli are printed in this Journal, I have fully 
described the physical properties of the two new fluids which 
occur in mineral bodies. These fluids having been found only 
in the precious stones, — in quartz, amethyst, topaz, and chry- 
soberyl, it became interesting to detect them in other minerals, 
not only with the view of establishing their general prevalence ' 
at the formation of this class of bodies, but of ascertaining if 
they experienced any change in their properties froai the mi- 
neral in which they are found, 

Mr Sanderson lately put into my hands a specimen of sap- 
phire, containing a very large fluid cavity, which, from the 
exparisibie nature of the fluid, seemed to resemble that which 
occurs in topaz. The cavity itself is regularly crystalhzed, 
and is about one-third of an inch in length. The fluid occu- 
pies about two-thirds of its length, and Alls the cavity at a 
temperature of 82" of Fahrenheit, It seems to be more viscid 
and more dense than I have usually observed it, and in con- 
sequence of this property, the capillary margin of the fluid re- 
mains distinct and well marked, even at the instant when it 
Ells the cavity. When the temperature descends helow 82°, 
the contraction of the fluid is not accompanied with that vio- 
lent effervescence which takes place in the deep cavities in 
topaz. 

In the specimen under consideration, the fluid seems to have 
exerted a high expansive force upon the sides of the cavity, 
which it has succeeded in opening on both sides. The sur- 
faces of the fissures thus occasioned, are covered with specks 
of a gelatinous-looking matter, like portions of the second 
fluid, when in a state of induration. The force, however, was 
not fiufliciciit to burst the specimen, and the only eflect of it 
seems to have been to expel into the fissures the second fluid, 
which always occupies the angular and narrow parts of the 
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cavuy. This opinion seems to be confirmed by the fact, tbal 
none of the second fluid can be seen within the cavity, although 
this may arise from the difficulty of examining the angular 
portions of the cavity in the present state of the specimen. 

There is another very interesting peculiarity in this speci- 
men of sapphire. It contains at one extremity of the fluid 
cavity distinct groupes of transparent crystals, which have, 
no doubt, been deposited by the fluid. What these crystals 
are, we are not entitled to conjecture, but if the cavity were 
opened, it might be practicable to ascertain whether or not 
they are sapphire. 



Abt. XXV. — Account of the CarrUm Crov!,or VuUur atratut. 
By Mr John Jahes Aodhbon, Member of the Lyceum 
of New York. Communicated by the Author. 

Althooch this bird is closely connected with the Turkey- 
Buzzard (VultuT aura,) in many material points, yet the dif- 
ference in their appearance and habits is EufEcicnt to esta- 
blish a difference of species. 

The first view of the carrion crow is disgusting, wh«i 
compared with that of the Vultur aura ; its head and neck re- 
sembling in colour that of putrid matter. Its relative short- 
ness, squareness, and clumsiness, together with its gait and 
manner of flying, are characteristic of an individual less pow- 
erful, and less deserving the higli station which the carrion 
crow possesses in the order of birds, which naturahsts place 
before eagles and falcons, so much its superior in every pwot 
of view. 

Like the turkey-buzzard, the carrion crow does not pos- 
sess the power of smelling, a fact which I have ascertained by 
numerous observations. 

It is not common for these birds to extend their flight ovec 
the Alleghany Mountains. I have seldom seen them as far as 
Cincinnati on the Ohio, though the Vultur aura is by no means 
a scarce bird in ilic country around, and far above that placet 
yet at partic ' have met with flocks of twenty, or 

more in the of Louisville, Kentucky, not, how- 

ever, with til vhich they display in the soutb. 
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but so remarkably wary, ihat no person can approach within 
giinshot of them without great difficulty. 

On the Mississippi, Missouri, and adjacent countries, the 
carrion crow abounds, even sometimes during winter. The 
cold is less troublesome to them than the turkey-buzzard, and 
I have often seen them near St Genevieve, and also on the 
upper parts of the Wabash river during severe frosts, and when 
much snow lay on the ground. In all these places they are 
quite shy, a fact which I can only ascribe to the scarcity of 
food in colder countries, and to the little regard which is pwd 
to them on account of their utility. In the states where they 
are suftered to remain without molestation, and have become ac- 
customed to the society of man, they will suffer one to walk. 
within a few feet of them ; but yet they keep an eye on every 
passenger, and know so well their intentions from their move- 
ments, that if a boy has an Indian bow, a gun, a bow and ar- 
row, or a pebble in his hand, the crow will instantaneously take 
wing, or hop off sideways at a quick rate, uttering a hissing 
noise much coarser than tliat of the turkey-buzzard. 

In the cities where they are protected they enter the very 
kitchen, and feed on whatever is thrown to them, even on 
vegetables. If unmolested, they will remain in the same pre- 
mises for months, flying to the roof at dusk to spend the 
night. Six or seven are often seen standing in cold weather 
round the funnel of a chimney, apparently enjoying the heat 
from the smoke. 

Notwithstanding the penalties imposed by law, a number 
of those birds are destroyed on account of their audaciouK 
pilfering. They seize young pigs as great dainties. They 
watch the cackling hen in order to get the fresh egg from her 
nest, and they will not hesitate to swallow a brood of young 
ducks. In order to keep them from the roofs of houses where 
their dung is detrimental, the inhabitants guard the top with 
broken pieces of glass fastened in moi-tar, and they often kill 
tbem by throwing boiling water upon them. No fewer than 
200 of these birds arc daily fed by the city of Natchez. 

In following the carrion crow to its haunts in the woods, 
I discovered that they remained nearer the plantations than 
the buzzards, and were more addicted to wait there for the 
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ectndls' of slaughtered animals, dead dqgif, rotten eggsi^ be 
than to hunt in the fields Uke the Vulhur aura. 

Early in Felmiarj they make choice of a companion in the 
air, and this is the only season when they exhibit any thing 
like activity. The males chase each other furioualy for great 
distances, going through the air with a rumbling noiae. The 
conqueror rejoins the female, flies a considerable length bjr 
her side, and alighting on a tall dead tree, they ratify the eon^ 
tract of annual union by many caresses. 

Unlike the buzzards, the carrion crows do not seek to de* 
posit their eggs in low damp retired swamps. They aearcfa 
for situations on high ridges ; and the neighbourhood of a viL 
lage or a plantation is by no means rejected. In this state 
(Louisiana,) you ean easily find their eggs by examining the 
standing hollowed trees, and in some of them, on the bare 
earth, their two large eggs are deposited, and are hatched 
after twenty-eight days incubaticNi. I found a nest of these 
birds where the hole of entrance was near four feet from the 
earth, and just large enough to admit the owner. Out of that 
dark abode the young did not make their escape until fully 
fledged, and they had been so seldom fed by their fatigued 
parents, that they were scarcely able to fly, though they were 
nearly full grown. 

In diflerent instances I have found bits of earthen*ware with 
the eggs, and I might have become superstitious on this head, 
had I not been told by a planter that they had probably been 
left by runaway negroes, who had rested and hid tbemsdves 
in these hollow trees. 

The moment the carrion crow hears any person £^proach« 
ing their nest they fly ofi^, and if the tree has a double entrance, 
they sneak off on the opposite side, and hopping away twoity 
or thirty steps, they watch the movements of the intruder. If 
this happens during incubation they and some other species 
void themselves on such occasions. They are not the least 
discomposed on touching the eggs. I once, indeed, carried tw^ 
eggs home, drew one of them add blew out the contents of the 
other to keep '\ and having replaced one, and substi- 

tuted for the a tame turkev, I found both the 

birds hatched 'ent times. In another instance, 

I made a fem luccessively, by removing every 
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bfher day the one last laid ; but upon putting bock the whole 
number, the bird left her nest and never returned. 

The male and female take by turns the labours of incuba- 
tion, and they also feed each other. It is not unusual to see 
young carrion crows, when yet all over dawn, leave the site 
of their nativity to meet the parent coming with food many 
yards from the spot ; but if they are satirised in the act by a 
hunter, they squat immediately close to the ground as a setting 
spaniel, and He there till all danger is over. The young ac- 
company their parents (who have only one brood each season) 
till October. This is perceived when a Hock is disturbed, on 
which occasion the old and yoimg pair single olTby themselves, 
and they alight nearer to each other than thoae of a different 
family. 

While the turkey-buzzard rises from the ground with great 
ease, and with four or five flaps of their large wings, the carr 
rioB crows are seen labouring hard to assist their slower ascent. 
They give a few flaps that are so powerful as to occasion a 
rustling through the air, and having failed after they have got 
on a very few yards, they are again forced to flap to enable them 
to keep at least on the same horizontal line. Their wings arc 
squared with the body, the neck extending to its full length 
before, whilst the legs and feet are stretched under the tail be- 
hind. In ascending, the inclination of their body upwards is 
very apparent, and their labour is extreme till they are suffi- 
ciently high to form large circles, and force themselves towards 
the sky by imitating the easier movements of the buzzard. 

Like the buzzards they rise very high, and tliey at last dis- 
appear, following each other in a straight line. When so high 
ihey seldom launch themselves obliquely for pleasure, for to 
re-ascend is too irksome, but when they are observed to incline 
to the earth, or to alight on a tree, they suffer their legs and 
thighs to hang perpendicularly under them, even although 
they are at a great distance from the place, as if they were 
afraid to come in contact with it unprepared. 

Hawks of different species are frequently found sailing 
among them, and also buzzards, more particularly the great 
ibis, which the carrion crow follows to the lakes in autumn, 
to feed on the fish killed and abandoned by these extraordi- 
nary birds. The fish thus killed are often so numerous, that 



Ua^ 



I 



J 



160 Mr Audubon's Accmmt of the Carrion CrotB. 

hnndredB of canion crows may be supported by them fw 
weeks. I have often looked with wonder upon the greai 
number of vultures that had alighted on very large cjpresi- 
trees, bordering on lakes of some extent covered with thou, 
sands of floating dead fishes of different kinds, waiting till the 
water retreated to allow the crows lo feast upon them. 

The manner of flight of both these birds is precisely tbe 
same, and on the discharge of a gun, they will both rise from 
a lake with a violent quick heavy motion, and ascend until out 
of sight in such astonishing numbers, as to render it impos- 
sible to follow the course of any suigle individual intersecting 
so often their circling lines. 

I may again remark, that the buzzards and carrion ktov% 
cannot be suspected of smelling the fish alive under water, 
and only to be killed by the Ibises, who, with the assistance of 
their long legs, chase them through the lakes, the water being 
generally from one to two feet deep. The vultures have to 
wait with extreme patience till nearly all of it is dry, before 
they can alight to seize their prey, which they swallow wiili 
avidity. 

When hawks are sailing among the carrion crows, the for- 
mer will sometimes, aa if for amusement, charge upon ihem, 
and produce such dismay, that evci-y crow will launch to the 
earth in angular lines, not unlike these of forked lightning, 
while the exulting hawks announce their victory with reiter- 
ated cries, as they rise again to a high station in the air to re- 
commence their circles. 

Like all other cowards these birds only fight violently when 
urged on by hunger or imminent danger, gradually augment- 
ed to a high pilch ; but then they make amends by beating 
their conquered adversary to death if in their power. When 
busily engaged with a dead carcase, they often jump against 
one anotherwith bill and legs striking like a common fowl, and 
if in the attack one overthrows the other, the victor will, without 
I scruple, and in the most unmerciful manner, pick his naked 
I head till it becomes clotted with blood. When any crow gains 
K. such an advan - victor is assisted by several others, who 

■ appear to enj iflict solely because there seem^ (o 

I be no danger 
K These bird particular disease that I never 
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remarked in the Vultur aura. It consists of a kind of itching 
wart, which often covers the whole of the skin of their head 
and back of the neck, having a reddish appearance, and suppu- 
rating with a very fetid greenish humour. The bird thus af- 
flicted, scratches these warts almost constantly, and the more 
irritated the larger they grow. In every one of these warts 
I have found fastened, as a common leech to the real skin, 
a small worm very hke some of those which torment certain 
quadrupeds, particularly, in this country, the common grey 
squirrel. I never could ascertain if theso parasites killed the 
birds, but I am certain thai many die during winter, or through 
some means to me unknown. These worms are killed by the 
bird, as I have found many of the warts dried, although large, 
but without any tenant, after a continuance of cold weather. 
It is not improbable that the continued filth attached to the 
head of these birds, after being immersed in the decayed flesh 
of the animals they feed on, occasions their birth. I have 
observed this to take place generally with the younger car- 
rion crows, who, from the tenderness of their skin, are pro- 
bably more liable to these vermin, and the older ones probably 
clear themselves of them more easily, as their skulls and skins 
become tougher. Besides these troublesome settlers, the car- 
rion crows are troubled with lice and tick-flies of a large size, 
that never leave them unless they are killed, or the bird dies. 
The unexpected sight of a powerful enemy always makes 
these birds instantly disgorge a part of the contents of their 
stomachs. The object of this is supposed to be to disgust 
the stranger and make hira desist from advancing nearer, 
hut in my opinion it is done to lighten the bird of an extra 
load, with which it is difficult for it to fly off quickly. This 
is more probable, as immediately after this discharge the bird 
lakes lo its wings. 

abt. XXVI.— history of mechanical inventions 

AND PROCESSES IN THE USEFUL ARTS, 
1. Account of a Kew Method of Drawing upon Stone. By M. I^aubint, 

Painter, Paris. 
Thi ingenious process whicli we propose at present to describe, is taken 
from the report laid before ihe Instilute by Messrs Tlienard oml De 
fiUinville. 
^H VOL. VI. no. I. JAN. 1BS7. 
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Having taken the outline of the original design upon trani^arent pftper, 
by tracing all the lines of the original with a dry pointy more ol: less fine, 
the outlii^e is then glued by its edges upon a board, and there is spread 
over it with a piece of fine linen, a sufficiently hard paste^ fi>niied with 
lithographic ink dissolved in essence of turpentine, which may be made iD 
ft spoon, exposed to the heat of a candle. The outline is then rubbed hanl 
with a piece of clean linen, till the linen ceases to have a black tint. The 
outline is then transferred to the stone by means of a press. For this pur- 
pose M* Laurent places in a vertical paper press the stone and the outline 
in contact, taking care to place above the latter from twenty to twenty-five 
sheets of paper wetted in water, and adding in solution sbme calcined mu- 
riate of lime. Upon these last sheets is put a stone, and to prevent any 
injury, two lai^ plates of paper about an inch thick are interposed. The 
pressure is then applied for an hour, and upon separating the stones it will 
be found that the transparent outline adheres more or less to the stone. 
The paper is then removed by hot water, and the design is left upon the 
^tone, which is now washed with cold water till no trace of the transparent 
paper remains. There is no fbar of the outline dissolving, as the base of 
the muriate of lime forms with the oil of the soap an insoluble soap^ while 
the soda is combined with the hydrochloric acid, and composes a soluble 
salt, which has been carried away by the washing. 

MM. Thenard and Blainville, who commend highly this process, pro- 
pose the following liihogtaphic ink as superior to any other^ viz. aobp one- 
fburth, mutton suet one*half, yellow wax one part, mastic in tears one- 
half, and as much lamp black as is necessary. The whole being melted 
on a gentle fire, and well mixed, is reduced to the consistency of a 
thick cream, by mixing with it equal parts of turpentine and lavender. 
The commissioners also recommend a thick and strait plank in placeof the 
second stone, and they regard the process as a very valuable one in the arts. 
— Abstract from the Ann, de Chim. September 1826, torn. xxxiiL p. 89-93. 

2. Experiments on the Discharge of Air by different Orifices. 

M. D'Aubuisson was recently led to make some interesting experiments 
on the discharge of air by orifices of different forms, on the occasion of his 
establishing a ventilator at the mines of Rancie (Arricge.) 

The gasometer which he used was 0.65 metties in diameter, and 0.80 high. 
It carried a water manometer. At an aperture in the uppet he put on niueteeki 
difierent orifices* By means of weights by which the gasometer was load- 
ed, he caused it to descend more or less quickly. These weights brought 
the manometer from 0.028 to 0.144 above zero, and consequently they im- 
pressed on the current of air, which issued from the orifices, velocities of 
from twenty-one to forty- eight metres. 

The section of the gasometer, 0.331 square metres, multiplied by the 
height which ' nient descended in unity of time, gave the real 

discharge. T "scharge is obtained by the following fbr- 

mula: • 
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1+0.004/ 
13.6 b-^-h 
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when d represents tile diimeler of the orifice, h (he height of the n: 
meter, i that of the barometer, and ( thitt of the tliermoinettr. 

From the experimentB of M. D'Aubuiasou whicli ii 
repeat more pBtticnkrly, it follows, — 

That the coniad has little advantage over the cyliuiliical fotm of iLe 
aperture, which ii not the case with incatnpresGihIe fluiils. 

That when air issues from a rfsecvoir under any pressure, (i\e n 
tween the real and the theoretic disclioi^ will be 0.6^ if the discharge is 
made by an orifice picteed in a thin plate ; 0.93 if we employ a ehort cylin- 
drical ojntage; 0.99 if a short conical qut^e ifl used ; and, referrii^ to the 
case which is most interesting in practice, M, D'Aubuisson adds, that, by 
employing ajutages or bases slightly conical, the teal will be six pet cent. 
less than the theoretical discharge, — Ann. de Cliim. I 

3. JlTetiod iif restoring Wine that liai been turned. 

Amelbod has been in practice for some years to restore wine that haB 
been turned. The process consists in adding from half a 
ounces of tartaric acid of the shops, to a heclolitre ol 
to its state of decomposition. The tartaric acid reprodui 
engages the carbonic acid, and consequently destroys the alkaline charac~ 
ter given to the wine by the sub- carbonates. 

The Agricultural Society of Bourges has frequently repeated this eX' 
periment ; but it boa not always succeeded. They, however, ascribe this 
uncertainty to the impossibility of determining the exact quantity for 
every case,— BuW, des Sc. TechaoL Sept, 1826. p. 145. 

1. Method ofpreveativg, bg meant of Gdivanism, ike fomatian of caka- 
reoui deposits ia Leaden Pipet. By M. Duma?. 
Most of the springs which rise in the hills in the neighbourhood of the 
Seine are chained with carbonate of lime dissolved in carbonic acid. By 
considering this product as a solution of the hi-carbonate of lime, M. 
Dumas conceived ihe idea that it might be decomposed into carbonate, and 
into acid by a weak galvanic pile. He found that the calcareous deposits 
Id leaden pipes were formed priDcipallj at the soldered Joints, upon the 
bars of iron and the copper cock which met at these places. He there- 
fore placed a galvanic pair in a vessel filled with water from a 
which supplied the nianufoctory at Sevres, and ;it the end of two days 
the surface of the copper only was covered with a flocculent deposit. A 
pla(e of silver, soldered to a bar of lead, was placed in a reservoir of the 
same water, and at the end of six months the silrer was found covered 
with a thick stratum of deposit, whilst the lead was perfectly clean. M. 
Dumas therefore projwsea to prevent these calcareous deposits, by placing 
al different distances along a leaden pipe, other small pipes, perpendicu- 
lar to the first, and communicating with it, and into which might be in- 
troduced at pleasure bars of iron, for Uie iron being more electro-nsf^ 
tive than the lead, will have the calcareous depoeit formed upon It, — Suit- 
iu Sc. Technol. Sept. 182G. p. 155. 
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&, An Improved method of working Water Wheels, By Mr William ■ 

Moult* 

This method^ which is secured by patent/ consists in immersing a bucket- 
wheel in water^ and in throwing a current of air under the buckets at 
the lower part of the wheel, for the purpose of displacing the water and 
filling them with air. One side of the wheel being thus rendered specifi- 
cally lighter than the other, it revolves. — See Newton's Journal of Arts, 
Sept. 1896, p. 76, where this contrivance is more fully explained. 



Art. XXVII.— analysis OF SCIENTIFIC BOOKS AND ME- 
MOIRS. 

I. — Journal of a Third Voyage for the Discovery of a North-west Passage 
from the Atlantic to the Pacific, performed in the years 1824-5^ in his 
Majesty's Ships Hecla and Fury, under the orrfer* of Captain William 
Edward Parry, R. N. F. R. S. 1826. 4to. 

In a preceding article of this work we have already made our readers 
acquainted with the leading particulars of the narrative of this expedition. 
We shall therefore not touch again upon this part of Captain Parry's work, 
but shall proceed to the more appropriate object of this article, viz. to give 
an analysis of the scientific results obtained by the e^^pedition* 

1. Magneiical Observations, 

After the ships were secured, and the observatory erected on shore. Cap- 
tain Parry directed his attention in an especial manner to magnetical in- 
quiries. The first observations on the magnetic needle on the arrival at 
Port Bowen, discovered to them the interesting fact of an increase in the 
variation since 1819, amounting to about 9% viz. from 114° to 123°- To 
the northward Lieutenant Sherer found the increase to be only 6° A3, and 
Lieutenant Ross to be southward only 1°15. By using needles delicately 
suspended, he discovered a very remarkable diurnal variation. The maxi- 
mum westerly variation was observed to occur between 10** a. m, and 1^ 
p. M., and the minimum betwen 8*» p. m. and 2^ a. m. The exact time of 
the maximum, as deduced from a mean of 120 days, was 11^ 49' a. m. and 
that of the minimum 10** 1' p. m. The amount of the diurnal variation 
was seldom less than 1^*^ or 2°, and it sometimes amounted to 6^, 6°, and 
even to 7°. 

Captain Parry likewise discovered a diurnal change in the magnetic in- 
tensity, which, excepting occasional anomalies, exhibited an increase of inten- 
sity from the morning to the afternoon, and a decrease from the afternoon 
to the morning. ppearcd that the sun, and, as we had reason to 

believe, the rel "he sun and moon with reference to the 

magnetic spher ^ influence both on the intensity and di- 

urnal variation. 

In repeating 1 [essrs Barlow and Christie on a needle 
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having ilB posilion modified, and its directive power reducod by the appli 
cntioQ of artificial magneta, LieuCenaat Foster found, that the true bear- 
ing upon which a needle exhibila its minimum variations is the some at 
Port Bowen aeat Woolwich, or about S, 38° E. (or S. 85 W. at Port Bowen, 
raagnetici) which would almost lead to a coDclusion that this is a constant 
line over all the world. A similar coincidence seemed to obtain with re- 
spect to the mngnelic bearing of the iiae of maximum variation, which ap- 
peared to be at Port Bowen N. 66 E., agreeing very nearly with that du- 
lermined in England by Mr Barlow. 

The effect of Mr Barlow's Piute, for correciing the effect of local attrac- 
tion on board ahip, occupied the particular attention of Cajituin Parry, 
and it is with much satiEfuction that we quote the following high and well 
meriteil eulogium on this great invention. 

" The plate thus placed was now to undergo a severe trial on the ship's 
arrival in Barrow's Straits and Prince Itegent's Inlet, where, from the ex- 
traordinary increase of dip, and the consequently augmented effect of the 
ship's iron upon the magnetic needle, the compoBS had before been ren- 
dered wholly useless on board ship. Never had an invei.lJon a more com- 
plete and satisfactory triumph ; for, to the last moment of our operations 
at sea, did the compass indicate the true magnetic direction, reqiiiring of 
course at times a considerable degree of tapping with the hand itierely to 
reUeve the needle from friction. And even at Port Bowen, where the dip is 
eighty-eight degrees, and the magnetic intensity acting on a horizontal 
needle extremely weak in consequence, the azimuth compass on board ac* 
tuoUy gave the same variation as that observed on shore, within the fiiir 
and reasonable limits of error of observation under such circumstances, 
sound in principle, so easy of apphcation, 
n practice, needs no testimony, of mine to 
I consider the many anxious days and sleep-' 
less nights which the uselessness of the compass in the&e seas had formerly 
occasioned me, I really should esteem it a kind of perGonal ingratitude to 
Mr Barlow, as well as great injustice to so memorable a discovery, not to 
have stated my opinion- of its merits, under circumstances so well calculat- 
ed to pnt them to a satisfactory trial." 

The following Table contains some of the principal results respecting 
the variation and dip of the needle : — 

Talk of Variations and Dips of the Needle in lB2*-5. 

N. Lat. West I^ng. Dip N. Intenulj. 
Woolwich Common. 
GS'sy 53-13' 

' 70 50 60 ea 

; Port Bowen in 




Such an invention as this, si 
and so universally beneficial 
establish its merits ; but whi 
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■ It is obvious from the |>recediiig observations^ compired with those fo- 
merly inade by Captain Parry, that the magnetic pole is somewhere about 
70*" west latitude, and 90* west longitude ; but what is of more importance, 
it is obvious, that, since 1819, the magnetic pole has moved consider ahljf to- 
wards the east, according to the ingenious theory of Professor Hansteen, 
which supposes a motion of 11' eastward every year, which would give a 
motion of 1*6 in six years.— See this Journal, No. ix. p. 67. 

2. Meteorological Observatious. 

The determination of the mean temperature of the arctic r^ons in a me« 
ridian nearly at right angles to that which passes through the coast of Eu- 
rope, has, in our apprehension, been one of the most important results of 
the voyages under Captain Parry, and, in a scientific pmnt of view; well 
worthy of all the labour and expence which the expedition has cost. 

The year 1824 was considered by Captain Parry as more severe than 
former years, in proportion to the latitude of the station. The fbllowii^ 
^re the mean temperatures of the months in 1824 and 1825 : 

Mean Temp. Mem Tenp. 

1824. September, + 25*.883 1825. April, ^ e*.496 
October, -f 10 .85 May, , + 17 .66 * 
November, — 4 .996 June, + 36 .12 
December, — 19 .05 July, + 37 .29 

1825. January, _ 28 .914 August, +35.77 



February, — 27 .32 ...— ^_ 

March, — . 28 .376 

Mean Temp, of year at Fort Bowen. + 4*.034 

By comparing this with the results formerly obtained by Captain Parry 
and Dr Richardson, we have 

Lat Mean Temp. Lat. Mean Temp. 

MeiyiUe Island, 75*45 — V,^ Jgloolik, 66 -i- 6'.5 

Fort Bowen, 73 15 +4 .04 Fort Enterprise, 64 -|- 14 .21 

Winter Island, 69 19 + 2 .6 

At Port Bowen the coldest month was January, and the difference in 
the mean temperature of January, February, and March, was little more 
than a degree. The thermometer did not rise above zero till the 11th of 
April, having remained below that point, of the scale for 131 successive 
days, the only instance of this kind which Captain Parry ever knew. 
This severity of weather, however, was compensated by the unusual 
mildness of the early part of the winter. 

The Aurora Borealis, one of the principal meteors which enliven an arctic 
winter, occurred fr'»'*"'»ntlv at Port Bowen, viz. 

Twice in f ^^ Fifteen times in January 1825. 

Five times Thirteen do. February 

Six do. Five do. March 

in all 47 times. encral character, and occupied neor- 
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^'lyihe same poBiiioii. Tbe Aurora usually coDaisteil of an arcli soiuttijiitB 
tolerably eonlbuouB, but more frequeully broken into delacheil irri^uhr 
masaea, or nebuls of light Etretching gencrallj from about W. to S. E. 
but sometimeB a few poinlB beyond tbese bearings. Its termiuatjon to the 
S. K. was uaver exactly visible from the height of the land, but the arch 
was more ftequaidy biEected by the plane of the magneiic than by tbat of 
tile true meridinn. The height of the upper margin of a permanent arch sel- 
ilom exceeded 10° or 15° and coruscations generally shot from this towards 
the xenith. Someltincs the arch itself passed as high as the xenith, and on 
one oocosion, asth January, its direction was N. and S. The lower edge of 
the arch was generally well defined and unbroken^ and the sky beneath it 
appeared by contrast so eKaetlylikeadark cloud, that nothing hut the stars 
shiuing in it removed the deception. 

There were few brilliant displays of the Aurora during the winter, A 
fine Aurora appeared on the Slst December 1924, but a very remarkable 
and instructive one showed itself on the 2Tth January 1835. It broke out at 
midnight in a single compact mass of brilliant yellow light, situated in about 
a south cost bearing, and appearing only a short distance above the land. 
Thoi^h gcneraiiy continuous, it sometimes seemed composed of numerous 
pencils of rays compressed as it were laterally into one, being well defined 
en botli tides, and nearly vertical- Though at times bright, its intensity 
unceasingly varied, and it seemed produced by one volume of light over* 
kying another us in clouds of smoke. While Captain Parry and Lieute- 
nants Sheror and Huss were admiring thephenomenon, they simultaneously 
nlteredanexclaraatioii of surprise at seeiag a bright raij of llie Aurora Mhaat 
su/ldcn^ dourniiiard from the general mail of liglii, Aiil) hetweeh them 
AKD THE LAND, which wai th&n dUlani neii/ three thoatand yards. This 
we conceive to be one of the most imporlant facts respecting the Aurora 
Borcalis which has ever been published, and estiBguisbes at once many of 
the absurd e:LplBiiations of it, which have been given to the world- 
Captain Parry frequently listenad for any sound proceeding from this 
phenomenon, but never heard any. He iikewiae endeavoured in vain to 
observe any influence upon the electroineter. 

One of the most important observations of Captain Parry, however, re- 
lates to the drcumatancc which he seems to have completely established, 
Vint the Aurora Borcalis exercises no action tohateocr on the magnetic needle. 
" Our variation needles," aays Captain Parry, "which werecxtremely light, 
suspended in the most delicate manner, and from the weak directive ener- 
gy, susceptible of being acted upon by a very slight disturbing force, were 
vci-er ill a tingle instance viahii/ affected hy the Aurora, which could scarce- 
ly £iil to liave been obseiveil at sometime or other, hod any such distur- 
Innce taken place, the needles being visited every hour foe several months, 
and oFteuer when anytliijig occurred to make it desirable." 

The scientific reader will feel considerable surprise when he compares 
the preceding disliitct stab^aent, with the statements published in the 
Aanalct de Chimie by M. Arq;o, who not only finds that his magnetic 
Medle in Paris is afteclfd by the Aorone wM<^ are seen to the north of 
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Leith in Scotland^ but who even ventures to predict the occurrence of Au- 
rora Bt Leith, from the indications of his magnetic needles in Paris. As 
the extraordinary Aurora of the 27th January 1825, whose distance from 
Captain Parry's needle could not exceed one mile and a half, did not in 
the least degree affect his delicately suspended needles, we must ascribe 
the influence of the Leith Aurore to some ethereal dehcacy in the Pari- 
sian needles, one of which we hope Captain Parry will take out with him 
' in his approaching journey to the Pole. If the English needles shall be 
found as delicate as the French ones, which^ with our nationality, we may 
suppose to be the case, we must then conclude, that the Leith Auroras po»« 
sess physical properties totally different from those nifhich enliven our arc-r 
tic winters ! 

In Davis's Straits on the 15th September 1825, Captain Parry encoun* 
teredy in latitude 69 i% a very brilliant Aurora in the S. £., and on the 20th 
there was a bright arch across the zenith from S. E. to N. E., which seem-' 
ed to be very close to the ship^ and which threw the shadow of objects on 
the deck. 

The most brilliant display, however, of the Aurora, and which surpass* 
ed all that he had seen at Port Bowen, occurred on the 24th September in 
latitude 58i°, and longitude 44J®. *' It first appeared," says he, " in a'(true) 
east direction, in detached masses like luminous clouds of yellow or sul- 
phur-coloured light, about 3° above the horizon. When the appearance 
had continued for about an hour, it began at 9 p. m^ to spread upwards, 
and gradually extended into a narrow band of light passing through the 
zenith, and again downwards to the westward horizon. Soon after this 
the stream seemed no longer to emanate from the eastward, but j&om a fix- 
ed point one degree above the horizon on a true west bearing. From this 
point, as from the narrow point of a pencil, streams of light resembling 
brightly illuminated vapour or smoke appeared to be incessantly issuing, 
increasing in breadth as they proceeded, and darting with inconceivable 
velocity, such as the eye could scarcely keep pace with, upwards towards 
the zenith, and in the same easterly direction which the former arch had 
taken. The sky immediately under the spot from which the light issued, 
appeared^ by a deception very common in this phenomenon, to be covered 
with a dark cloud, whose outline the imagination might at times convert 
into that of the summit of a mountain, fVom which the light proceeded 
like the flame of a volcano. The streams of light, as they were projected 
upwards, did not consist of continuous vertical columns or streamers, but 
almost entirely of separate, though constantly renewed masses, which 
seemed to roll themselves laterally onward with a sort of undulatory mo- 
tion, constitutiiig what I have understood to be meant by that modification 
of the Aurora called the " merry dancers," which is seen in beautiful per- 
fection at the Sb nds. The general column of the light was 
yellow, but an oi 'ish tinge rose at times very distinctly 
perceptible, the i and colours being always the great- 
est when occupyi •. Thus the lateral margins of the 
band or arch seen lemselves inwards so as'to approach 
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ch other, and in this case tbe light just at the edgce became mucli more 
vivid than the rest, llie intensity of Ught during the brighteBt parts of 
the pheuoraenon, which continued three quarters of an hour, could scarcely 
be inferior to that of the moon when full. 

We oDce more remarked, in crossing the Atlantic, that the Aurora often 
gave 3 great ileal of light at night, even when the slty was enlitdj over- 
cast, and it WBE on that account iiDpoasihte (o say from what part of the 
heavena the light proceeded, though it waa often fully equal to that af- 
forded by (he moon in her quarter. This was rendered particularly strik- 
ing on the night of the sih October, in consequence of the frequent and 
almost instantaneous danger which took place in this woy, the weather be- 
ing rather dark and gloomy, but the sVy at liinea so brightly illuminated, 
almost in an instant, as to );ivc quite as much light as the full moon simi- 
larly clouded, and enabhng one distinctly to recognize persons lirom one 
end of the ship to the other. We did not on one occasion perceire the 
compass (o be affected by the Aurora Borealis. 

II, — On the Mathematical Thoty of SuspenjioTi Bridges, with Tablet far 
FaciiHaling their Consimclion. By Daties Gildkbt, Esq. V. P.R. S. 
&c &c. From the Philosophicid Transactions for less. Part iii. 

The learned Vice-President of the Royal Society has furnished us in the 
present paper with a most interesting investigation of all the easential for- 
mula: connected with tlie theory of suspension bridges, and by expanding 
those formuiiB into suitable and conveuicnt tables, has conferred a great 
benefit on dvll engineers, and, through that useful and honourable cUfS 
of men, tlie public at large. 

Mr Gilbert informs us, that his attention was first directed to the con- 
sideration of suspension bridges, when the plan for making such a com- 
munication across the Alenoi Straits* was submitted to the Commissioners 
appointed by Parliament to improve tbe communication by roads and 
bridges through Wales. It appeared to Mr G. that the depth of curva- 

■ Wq have now before us a bcauliful engrjivin^ of Ihis truly magnificent strue. 
ture, — a sliucturc which, as a work of art, stands unrivalled, and which reEecW ths 
highest crertit on Mr Telford, (he diatinguighed engineer. The main pillars ftopi 
centre to centre arc distant liom each other 679 feet, and the span of the immenie 
catenary formed by the masajr chains 570 fret. The height from low water of spring 
tides 10 the road-way is 131 feel, and from high water spring lides 100 feel, thus 
affinding free and uainletrupted Ecop« coal) the purposes of nsTigation. Thebdght 
of the main suppaiiing pillars above the road-vay is 50 feel, and the total breadth 
of the road-way is 311 feet, divided into a loot-way of 4 feet in die centre, and a 
carriage-way of 12 feel on eacli side, thus separating the entire road-way into three 
distinct patts. The number of suspending chains announla to 10, each coniposed of 
fi bars, and each bar having a section of 3^ inches of iron. Tlie total srolional area 
of iron is thetefbte SCO inches. From the division of tlie toad ioio (he foot-way and 
the two carrisge-wayi, there are consequently four sets iJ suspending cbaina- The 
road-ways, from (he mun pillars to (he land,arcsupparted by a serieaof magnificent 
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ture * proposed was not suffidesit for insuring such a degree of itrengUi an<i 
pennanenoe^ as would be consistent with the due execution of a great m? 
tionol work. Wishing^ however^ to take upon hiraaelf the full remxxnsi- 
hility for the increased expence which such an alteration must neoeasarily 
involve, Mr Gilbert printed^ in the Quarterlif Jaumal of Science, some 
approximate investigations, and which confirmed him in the opiiiiou he 
had originally advanced as a member of the Commission. The result was, 
that the interval between the points of support "and the road- way yrss aug- 
mented to fifty feet; and the bridge now possesses^ to adopt the language 
of the distinguished author of the paper, *^ that full measure of BtneBgth 
which experience has established as requisite and sufficient fat works of 
iron not perfectly at rest." 

Mr Gilbert has not only in the paper l^fore us most fully investigated 
all the necessary formulae for the ordinary catenary, and adapted tables to 
them, but ajso added formulae and tables for the catenary of equal str^gtb, 

a curve not merely of speculative curiosity," as he judiciously remarks, 

but of practical use, where a wide horizontal extent may chance to be 
combined with natural facilities for obtaining a ccnresponding height for 
the attachments." 

By assuming the following elements ; viz, 
a = the tension at the apex, estimated in measures of the chain ; 
X = the absciss, the versed sine, or depth of curvature ; 
y = the ordinate, or semi-transverse length ; and 
z = the length of the curve ; 
and considering that the tension a acts horizontally at the apex A, the weight 
of the chain z perpetidicularly, and the force of suspension in ike direction 
gf the tangent to the curve ; these forces may be represented in direction 
and magnitude by the elementary triangle Prp ; and hence we have 

x: y: ' :i: a, or x^ : y^ ' 'Z^ '- (^^f 






orP+ y^:i^:.:a^+z^:z^, 



or since from the nature of the elementary triangle P + y^ z=: z^, 
we have ^ ^ : i* : : a'-fz^ : z^, 



zz 



whence a: z=- 

and taking the fluent r = ^(a^ ^ ^'2) — a, which is the first equation of 
condition. 

Again, since i : ^ : : 2 : a, we have y = iLE. Substituting in this last 

• The depth of curvature here alluded to cannot be too particularly attended to 
by engineers. In some plans of suspension bridges that have been proposed for 
erection, the strength which a proper versed sine for the catenary affords, in propor- 
tion to the horizoni ')etwecn the points of suspension, appears to bave 
been entirely lost si ^ the expcnce as much as possible^ the towers 
abore the road-way uucli too low, thus sacrificing strength in 
no inconsiderable dc Jy to call the attention of engineers to 
this important subje 
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Sotrnt eguadon, the value of z before deduced, 

"' ■"" » =j(^W 

and taking the fluent y = a X iiat. log, , which is the se- 
cond equation of condition. 
By assuming also N for the number of which - is ihe natural ioga- 

ritliiB, aupposingoBud J to be given, ami afterward* adopting M as the re- 
presentative of uN — (1, Mr Gilbert deduces the equation 
_ M^ 
^ - 2M+2fl' 
which dGtcnuineB the value of the abscls^i of the catenary. And from the 
first equation of eondition he obtains 

which determines the length, and consequently the weight of the chain. 

The tension also at the point of euspension P being equal to 1^(0*+^*), 
becomes in the present case equivalent (o a + i, and which fiimiahea, since 
the value of i is known, the absolute value of the tension at P. 

From the analogy also which exists between the partsof the Elementary 
triangle, and of the forces corresponding with it, the angle of Btlspendou 
becomes known. 

To render the subject accessible to practical men, Mr Gilbert has, as be- 
fore mentioned, constructed, from the preceding Eheorems, his first and se- 
cond tables, and the applicatiou of which he has explained by the follow- 
ing example. 

Suppose the span of a suspension bridge to be 60D feet, and the adjunct 
weight of suspension rods, road-way, &c. one-half the weight of the 
chains. Then if the full tenacity of iron be represented by the modulus 
of I4,eoO feet, the virtual modulus for the whole weigjit must be reduced 
in the proportion of 3 to S, or to 9867. Let it also be determined to load 
the chains at the point of their greatest strain, which isat the point of sus- 
pension, with one sixth-part of the weight they are theoretically capable 
of sustaining. 

Then since the semi-span is by the hypothesis 40U feet, and tliat y in 
the first of Mr Gilbert's tables is taken at 100 roeasureE, each of these 
n the present instance be 4 feet, and the weight expressed 
e sustained at tlie points of auspenilon ; or, in 
other words, the value of T, must be BB6T-^ 6 X *, or 41 1 .125. Entering, 
therefore, with ibis value of T in the proper column of the table, we ob- 
lEiin, with the greatest ease, the following values ; viz. 
a = 400 measures or 1600 feet. 
s = 18.fi(i5 measures or 50.26 feel. 
z = 101.046 measures or lOi.lS feet, 
and the angle of suspeosion 75° 49'. 
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This example is sufficient to explain the great practical utility of the 
table. 

In the catenary of equal strength^ Mr bilhert introduces the symbol f 
as the representative of the mass of the chain. Then^ since the forces 
operating on this peculiar catenary^ may be reinresented as in the ordinary 
curye> by the same incremental triangle as before^ we shall have 

and which will produce by a repetition of. the former steps^ the fluxional 
equation i=-^^^^- 

But on the principle of equal strength^ 

a:V{«J+i*) -' i.-f; 

Consequently %= -^l^^y 

jKnd which by taking the fluents^ produces 

» = «Xnatlog.ii^^2lH!I+f. 

a 

By substituting also the value of % just determined^ in the equatioD 

and which taking the fluents, produces 

« = -3- X nat. log.. 



2 ^~7^ 

From the first analogy also, we derive 1/ = 



a 

a X 



and which by substituting for x its value before derived, produces the 

equation y = "TfTs* 

or by taking the fluents 
y = Circ. arc of which ^ is the tangent to the radius a. 

From these theorems Mr Gilbert constructs his third and fourth tables, 
the application of which he also illustrates by an example. 

Assuming in the ordinary catenary, that x = 65.85 measures, is the 
height of the attachment to give a maximum extent of span, with any vir- 
tual tenacity of material, a will be S5 measures, and a + j? = 85 + 65.85, 
or 150.85 measures, equal the given virtual tenacity. This taken as before at 
} of ^ of 14800 feet, will give 10875 feet for each measure, and the whole 

span at 2y = 2175 feet. Chains merely supporting themselves, and at 
the utmost of their tenacity, will extend nine times further, or to 19575 
feet. 

In the catena th, the semispan being equal to the cir- 
cular arc, of whi ^ radius a, it is obvious that a X semi- 
circular arc, mu i span. Therefore, if a = ^ of X of 
14,800 feet, or 1 e a X | = 5154 feet. 




Proceedings of Ike Royal Society)/ of Edinburgh. 17S 




lTAoiI if the chains merely Guetain themselves a 
Slii X B will give 46,385 feet, or wmewhat mc 
ihree qnttrters. 

But this caae, Mr Gilbert remarks, is purely hypothetical, for the puTo 
pose of ascertaining a limit, since ^, the mas^ or weight of the chain, mujt 
be infinite, and couEcquently its length : the figure approaching indefi- 
nitely near 10 that of a chain sustaining itself from on infinite height, 
tvhicb figure is identical with that of a building, capable, gd far as preEsure 
and the strength of materials are alone concerned, of being carried to attj 
elevation whatever. This figure may be determined as follows : 
Let a ^ the section of such a building at its base, 

y =: the section at any height, 
and T ^ that heighL 
Then, since the section and the superineumbent pTcssure must alwayi 

be in the Kiirae propoition to each other, x and ?? are in a constant ratio. 

y 

Let then E := — 'i, where m is the modulus of pressure in the given ma- 



terial. But when z ^ 0, y = a, and therefore - = n&t. log. - 






=:tab. log. ~, A being 8.30S5S51. If, however, ■ and > be the homologous 

sides or diflmcters of these sections, then will „-t — := tab. log — 
2A.m ^j. 

Mr Gilbert in conclusion observea, thatin theevent of suspension bridges 
wanting stability to counteract and restrain unilulatory motion, the ballua- 
tradcs may be carried to any reqmred height, and rendered inflexible by 
didgonal braces ; end if further means were required for imparting stabili- 
ty, such braces might beadjusted with screws to the suspension rode them- 
lelvcG, after tlicse rods had acquired their esact positions, on the complex 
tion of the work. 

We recommend the entire paper to tha particular attention of the en- 
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EDINBURGH. 

November 27. — At a General Meeting of the Society held this day, the 
following Office- Bearers were elerted : 

Pbesident. — Sir Walter Scott, Baronet. 
VicE-PttESUiENTS. — Right Hon. Lord Chief-Baron. Lord Gleulee. 

Dr T. C. Hope. Professor Russell. 

SEcnETAay.— Dr Brewster. 

TnEisuREB. — Thomas Allan, Esq. 

Cdbator op thk Mi;sEuM. — James Sltpne, Esq. 

Physical Cr,A3B.— Lord Newton, President 

John Bobison, Esq. Secretary, 



Vji Scieni^c Itiidlig&nce, 

Counsel to ES.'^-^ir WiUiam Votb^, Barth Dt Turner. 

Dr Home. 6ir Thomas M. BrktMUie* 

Professor Wallace. Dr Graham. 

LiT£BA&T Clabs^*— Henry Madtensie^ Bsq. PresidtnU 

P* F. Tyller, Esqy Secretary. 
' CouNBKLLOR8.-^R^t Hot)« the IfOrd Advocate. Dr Hibbert. 

Sir Henry Jardine* Lord Meadowftaidc/ 

Sir John Hay^ Bart. Thomas Kinnear^ Eaq. 

The following gentlemen were elected Ordinary Members :— *• 

George Moir^ Esq. Advocate. 
John Stark, Eftq. 
December 4* — A Notice by Dr Brewster was read respecting the ex- 
istence of one of the New Fluids in a specimen of Sapphire. See this 
number, p. 155. 

A Paper communicated by Sir Thomas Makdouoall Brisbane, 
K.C.B. was read, entitled " Observations on the Comet of 1825," made 
at Paramatta. By Mr James Dunlof, This paper is printed in this 
Number. 

Captain Basil Hall exhibited and described a Pocket Azimuth and 
Altitude Circle, recently devised by Captain Kater^ 

A Paper on Stembergite, a New Mineral, by Mr Haidinger^ was also 
read. 
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I. NATURAL PHILOSOPHY. 

astronomy. 

1. Siruue*s Observations on the Ring and Satellites of Saiurn^'-^The fine 
telescope at the observatory of Dorpat, which we have described in a pre- 
ceding number, has been applied by Professor Struve to the measurement 
of the ring of Saturn. The following results are suited to the mean dis- 
tance of the planet. The power was 54. 

External diameter of external ring, - - 40^^215 

Internal diameter of external ring, - - 35 .395 

External do of internal ring, - - 34 .579 

Internal do of do, - - - . 26.745 

Equatorial diameter of Saturn, - - - 18 .045 

Breadth of the external ring, . . .' 2.410 

Breadth of chasm between rings, . . o .408 

Breadth of internal ring, - - - 3.915 

Distance of ^ ' Saturn, - - - 4 i352 

Equatorial ... 9 .022 

The mean in< to the ecliptic is 28° 5 '.9, the error of 

which probably Professor Struve was unable to dis- 
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cover any murks of a division of ihc ring tnta maiiy parlE. He reniarkeil, 
hnnerer, that the outer ring is much lets htilliant than the inner. 

Professor Struve has never Been tbe seventh satellite. I'he fourth has a 
iliameter of 0.7^, and resembles a smalt disc. The five old Mtellitea arc 
easily seen, and the sixth has b«en observed several times by M. Struve. 
Professor Struve's paper was read at the Astronomical Society of Londw 
on the Dtb June 1326. 

■3. Struve's Ohtenistiuns on Jupiter and his Satellites. — Professor Struve 
hoe also applied Fraunlio&r'ii leiescope to Jupiler, with a power trom 510 
10 GOO. The nieau reeults suited to the planet's tneim disunce are, 
Jupiter's msjot aiis, . . . 3B".44a 

^H minor axis, 'ib .Sib 



Cwnpression at the Poles, . . o .0}9R di 



Jleaa Diameter of iBt Sat. - . 1,018 

2d - - 0.flU 

3ll - . 1 .JB2 

4th . . I ,277 



II had been supposed by preceding aslronoraera, and tveii by M, SlriiVe 
hiniFeir, that the figure of Jupiter deviated from the elliptical form. Oh 
March 7 1826, he believed that the diameter passing through 61° V lat. 
preceding south, and 61° 4' kt. preceding north, was smaller than the 
ellipse allowe<l ; but upon measuring it with great care he found this to be 
un illusion, the length of this diameter being 42".34 by mea^rement, and 
■12",38 by calMilalion. 

3. llvyal Obsermiari/ of EdMnrgk-— The fliends of astronomy will be 
j;ratified to hear that his Majesty has granted the sum of L. 2000 ftr the 
purchase of instruments, &c. Sir the lloyal Observatory of Edinburgh. 

This observatory, nhich some foreigners suppose to ho attached to the 
Boyal Society of Edinbui^h, and others to tbe Univeraity of Edinburgh, 
belongs to an Association of 183 individuals, wko, by subscriptions of twen< 
ly-Sve Guineas each, have raiseil about L. 4800 for the promotion of as- 
tronomy, A plan, elevation, and description of the very hondsonie bnllil- 
Ing which they have erccletl on the Calton Hill, will be found in the aiv 
ticle OBSEEVAToav, in the Edinburgh Encydnpadia, vol. xv. p. 443. 

4-. ^eui Obseroaiory at Bniiie/j.— The King of llie Netlieriaiids has 
given directions for the erection of an Observatory at Brussiela. 'i'he site 
nf it will probably be between the gates of Louvsine and Schaerbeck, in 
the vicinity of one of the promenades of the city. 

4. Mr Diinloii's Obsematlons an Ei'cke's Comet in 1825/— The observa- 
tions OD Encke'a comet are scarce worth transmitting, this latitude having 
been very untkvourable for seeing it, 

I find, on the 14th of August, I discovered it near star t Gemini, but 
was prevented by haze from making observations on it. 
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On the 16th, 2h ^0' sidereal time, it is north, following t Gemini aboat 
19^ 30'' in AR in time, and about 6' 40'' north of the star. This ofaeenn. 
tion was made by the equatorial instrument, and is not to be depended on 
to great accuracy. 

On the 17th August, at 3^ 9^ 55", the comet followed v Gemioi 
= 19' 26" in time, and south of the star, = 8' 27" 36, bar. 30^00^ ther. 
35^ This observation was made within two degrees of the horizon. lob- 
served T Gemini, and waited till the comet passed through the fidd. 
Comet vert/ faint. 

I searched diligently for it coming out from the sun, but could not find 
it. — Letter from Mr Dunlop to Sir Thomas Brisbane, 

OPTICS. 

6* Naiure of the light emitted by lime, in a high state of incandescence, 
Mr Herschel upon examining the light from lime obtained by Lieutenant 
Drummond^ and described in No. X. p. 319, found that it contains all the 
usual rays, and three of those remarkable in quantity and quality, viz. 
the red, the yellow, and the green. The red is, intermediate between the 
red and orange of the solar spectrum, but is nearer to the latter. It is ie< 
markable, as Mr Herschel mentions, that a red of the above character is 
yielded by lime itself, whilst the colour given to burning bodies by the 
. combinations of that earth is a brick red. 

7. On the light developed at the separation of Boracic Acid into frag- 
ments. — M. Dumas has observed that the boracic acid, when melted, pre- 
sents a particular phenon:e)iou at the moment of its cooling. "When it is 
cooled in a platina dish, at the instant when the contractions of the two 
substances becomes unequal, the boracic acid splits and discharges a bright 
light, which follows the direction of the cracks. This light, which is pro- 
bably owing to the cause which developes the opposite electricities in plates 
of mica quickly separated, is sufficiently strong to be seen in the day-time. 
The experiment is a remarkable one in the dark. — Ann, de Chim, p. 324, 
335. 

HYDRODYNAMICS. 

8. On the Periodical Fountain of the Jura, called the Round JRcmn- 
tain. — On the 26th June 1826, M. Dutrochet read a memoir on this foun- 
tain to the Academy of Sciences. This fountain is periodical^ and not in- 
termitting. The quantity of water which it discharges increases every 
three minutes, so that the entire period is six minutes. The general ex- 
planation given of these fountains is, that they are supplied by subterra- 
nean reservoirs communicating with one another by channels which per^ 
form the office of syphons. This explanation, however, M. Dutrochet 
conceives to be inapplicable to the round fountain. Here, indeed, the time 
of the period is nt, as the period is sometimes four minutes in 
place of six, v: *f intermittence, and two of increase. Oi 
the hypothcsij time of intermittence ought to have no 
influence* 

M. Dutroch( he periodicity, and'all the phenomena 
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of this tinintiun may be explained by the periodical admission of a current 
of gae directed obliquely tuwards the current of water which supplies the 
fountain, and traveraiog its course during regular interrtJs, It is, he eon- 
cei»es, a confirmalion of ihia opinion, that there is a vwy sendble disen- 
gagement of carbonic acid gas during the period of intermiltence. M. 
Dutrochel does not inquire into the cause of this diaengagement of gas, 
but he conaiders it sujticient for hia purpose, that carbonic acid gas is dis- 
engaged in all the spriugs of Jura.— Z^ Ghbc, iflm. iii. No. 82, July Ist 
1836. 

MliTEOBDLOGV- 

a. Meteors Slane containing mani/ subtlancei — There was laid be- 
fore the Acadeuiy of Sciences a meteoric slene which fell in the principali- 
ty of Ferrara on the 19th January 1BS4. This iragment is remarkable 
tiara the diversity of substances which the eye can discern in it. It nill 
be examined microscoiiically by M. Cordicr, and chemically by hi. Lau- 
gier. 

10. Great Variation of the Barometer in IB22.— On the 3d July 1936, 
M. Arago communicated to the Academy of Sciences eome of the details 
which he obtained respecting thia phenomenon. It took place over a very 
(pnaiderable extent ; but, contrary to the general opinion, it did not show 
itself simultaneously in every direction. There was no sensible interval, it 
is true, over an immense line extending fVom east south cast, to west north 
west, but, in the direction perpendicular to this, the phenomenon was 
transmitted at Jntertals very appreciable, and even of such length, that a 
day and a lialf elapseil between the time when it took place at Paris, and 
tlie time when it happened at Moscow and St Petersburgh.— i.e Globe, 
y torn. iii. No. St, July GCh lB2e. 

Bj; II. CUEUISTHY. 

■ 11. Brome, anew substance, supposed to he aimptt, contained ia sea water, 
(Estract from the Annates dt Ckimii el de Physique, ftir August 1836.) 
— As M. Balard has published his memoir on the new substance Bronte, 
(fVoTQ ^t"/"" & bad odour) of which we gave a short notice in the last 
mimher of the Journal under the name of Maride, we lose no time in 
laying before our readers a more complete acconnt of this interesting body. 
At common temperatures bromeis a liquid, the colour of which is black- 
ish-red when viewed in mass and by reflected light, but appears lijacinth- 
red when a thin stratum is interposed between the light and the obaerver- 
lls odour, which somewhat resembles that of chlorine, is very disagreeable, 
and its taste powerf\i]. It acts with energy on organic matters, such as 
wood or cork, and corrodes the animal texture ; but if applied to the skin 
fbr a short lime only, it communicates u yellow stain, which is less intense 
than that produced by iodine, and soon disappears. It is highly destruc- 
tive to animals, one drop of it placed on the beat of a bird having proved 
fatal. Its specific gravity ia about 3. Its volatility is very considerable , 
for at common temperatures it emits red coloured vapours, which are very 
VOL. VI. NO. I. JAN. 1R27. M 
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similar in appearance to thofie of nitrous add, and at 116.5^ F. it enters in« 
to ebullition. It retains its liquid form at the temperature of zero of Fah- 
renheit's thermometer. 

Brome is a non-conductor of 'electricity^ and undergoes no chemical 
change from the agency of the imponderables. It was transmitted through 
a red-hot glass tube^ and exposed to the action of a voltaic pile^ sufficiently 
powerftil fbr disuniting the elements of water^ without evincing the kast 
trace of decomposition. It supports combustion in a very feeble manner :— - 
a lighted taper immersed in the vapour of brome is soon extinguished ; 
but before going out^ it burns a few seconds with a flame which is green at 
its base and red at its upper port, as in an atmosphere of chlorine. 

Brome is soluble in water, in alcohol, and particularly in ether. It does 
not redden litnms paper, but bleaches it rapidly like chlorine ; and it like- 
wise discharges the blue colour from a solution of indigo. 

From these points of close resemblance between brome and chlorine^ M. 
Balard was led to examine its relations with hydrogen. No chemical ac- 
tion takes place between the vapour of brome and hydrogen gas at com- 
mon temperatures, not even by the agency of the direct solar rays ; but on 
introducing a lighted candle or a piece of red-hot iron into the mixture, 
combination ensues in the vicinity pf the heated body, though without ex- 
tending to the whole mixture, and without explosion. The union is reaf 
dily effected by the action of brome on some of the gaseous compounds of 
hydrogen. Thus on mixing the vapour of brome with hydriodic acid, sul- 
phuretted hydrogen, or phosphuretted hydrogen gases, decomposition fill- 
lows, and a colourless gas, possessed of acid properties, is generated. The 
hydro-bromic acid gas may be conveniently procured for experimental pur- 
poses by a process similar to that for forming hydriodic acid. A mixture 
of brome and phosphorus, slightly moistened, yields a large quantity of 
pure hydro-bromic acid gas, which may be collected over mercury. 

The hydro-bromic acid gas is colourless, has an acid taste, and a pun- 
gent odour. It irritates the glottis powerfully, so as to excite cough, and 
when mixed with moist air, yields white vapours, which are denser than 
those occasioned under the same circumstances by muriatic acid gas. It 
undergoes no decomposition when transmitted through a red-hot tube, 
either alone, or mixed with oxygen. It is not affected by iodine; but 
chlorine decomposes it instantly, with production of muriatic acid gas, 
and deposition of brome. It may be preserved without change over mer- 
cury ; but potassium and tin decompose it with facility, the first at com- 
mon temperatures, and the last by the aid of heat. 

The hydro-bromic acid is very soluble in water. The aqueous solution 
may be made by treating brome with sulphuretted hydrogen dissolved in 
water, or still better, by transmitting a current of hydro-bromic acid gas 
tlirough pure water. The liquid becomes hot during the condensation, 
acquires a great density, increases in volume, and emits white fumes when 
exposed to tlie air " id solution is colourless when pure, but pos- 
sesses the proper a large quantity of brome, and then re- 
ceives the tint of 
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' Cliloriiie ilccomposes tha sotutian of bydro-broiDic acid in aa instant. 
KiCric acid likewise acts upon it, lhouf;h le^ suddenly, occaeioniag the 
disengagement of brorae, and probably the fbrmalion of water and nitrous 
acid' The nitro-hydro-broiuic acid is sDiiIagous lu aqua regia, and pos- 
sesses ihe property of dissolving gold. 

The elements of sulphuric and hydro-hromic aciila react on each other in 
a slight degree ; and hence on decomposing the hydro-bromace of potassn 
by sulphuric acid, the hydro-brouic is generally mixed with a little sul- 
phurous acid gas. 

The metallic oxides, as might be expected, do not act in an uuitbnn 
manner on the hydia-bromiu acid. The alkalies, earths, the oxides of 
iron, and the peroxides of copper end mercury, form compounds which 
may be regarded as hydro-bromates ; whereas the oxide of silver, and the 
protoxide of lead, give rise to double decomposition, in consequence of 
which water and a nictallic bromuret result. 

The composition of hydro- brmnic acid gas is easily inferred from the two 
following facts. l.On drcomposinghydro-bmrnicacid by potassium, aquaiw 
tity of hydrogen remains precisely equal to half the volume of the gas em- 
ployed ; and 2. when hydriodic acid gas is decomposed by brome, the re- 
sulting hydro-biomic acid occupies the very same space ss the gas which is 
decomposed. It is hence apparent that the hydro-bromic is auslogous ta 
hydriodic and muriatic acid gases ; or, in other words, that 100 measures 
of bydro-broraic acid gas oHitains fif)y measures of the vapour of brome, 
and flAy of hydrogen. 

Since brome decomposes the hydriodic, and chlorine the hydro-broraic 
acid, it is obvious that brome, in relation to bydri^n, is intermediate b»^ 
tween chlorine and iodine, itsafSnity for that substance being weaker than 
the first, and strMiger than the second. The affinity of brome and oxygen 
for hydrogen appears nearly similar, for while oxygen cannot detach hy- 
dr<^en from brome, brome does not decompose watery vapour. 

The action of brome on the melols presents the closest resemblance to 
that which chlorine exerts on the same substances. Antimony and tin 
take fire by contact with brome ; and ils union with potassium is attended 
with sue!) intense disengagement of heat as to cause a vivid flash of light, 
and to burst the vessel in which the ei^periment is performed. M. Balard 
Is of opinion, that tlie soluble metallic hroniurets are converted, like the 
umilar compounds of chlorine and iodine, into neutral hydro-bromates, 
and reciprocally, that tlic hydro-bromates are frequently converted into 
bromurcts in passing into the solid state. All the bromiu^ts are decomposed 
by chlorine with evolution of hrome; and the hydro-bromatesore not only 
attacked by chlorine, but by all substances, sueh aa the chloric or nitric 
acids, which have a strong tendency to deprive other bodies of hydrogen. 

The bromuret of potassinm, which may be obtained in cubic crystids 
fiom the hydro-bromate of potassa by evaporation, was foimd by IVI. Bslard 
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And hence^ supposing it to contain one atom of each element^ the wei^t 
of an atom'of hrome will be represented by 9.326, that of oxygen being re* 
garded as unity. 

Ammonlacal gas unites with its own yol^me of hydro-bromic acid gas, 
forming t white, solid, volatile salt, which is soluble in water, and crystal-' 
lizes in long prisms by evaporation. 

The hydro-bromate of baryta is very soluble in water, and is also diff- 
solved by alcohol. It forms opaque mamillated crystals, which baTe no 
resemblance to the transparent scales of the muriate of barytes. 

The hydro-bromate of magnesia is deliquescent and uncrystallizable^ and, 
like the muriate of that base, is decomposed by an elevated temperature. 

On mixing a soluble hydro-bromate with the nitrate of lead, silver, and 
the protoxide of mercury, white precipitates are obtained, which are very si- 
milar to the chlorides of those metals, and which appear to be metallic bro- 
murets. By the action of brome on metallic mercury, a compound results 
which yields the peroxide of mercury when decomposed by alkalies, and 
must therefore be a bi-bromuret. It may be sublimed by heat, is soluble 
in water, alcohol, and ether, particularly in the last, and presents a dose 
analogy to corrosive sublimate. It is distinguished from th^t substance, 
however, by yielding the red, vapours of brome when treated by the nitric, 
and still better by the sulphuric acid. 

The bromuret of silver has the same curdy appearance as the chloride, 
blackens by exposure to light, is soluble in ammonia, and insoluble in 
nitric acid; whidi does not decompose it even at a boiling temperature. Boil- 
ing sulphuric acid, on the contrary, detaches some vapours of brome. The 
bromuret of silver is decomposed by hydrogen in a nascent state, and was 
found by M. Balard to consist of 

Silver, - - 589 

Brome, - - 411 



1000 
The atomic weight of brome;, estimated from these data, is 9.439. 
Brome acts upon metallic oxides much in the same manner as chlorine^ 
On passing the vapour of brome over potassa, soda, baryta, or hme, a vivid 
inc^indescence ensues, oxygen is disengaged) and a metallic bromuret re- 
sults. Magnesia and zirconia are not decomposed by this treatment* 

When brome acts on the solution of an alkali or alkaline earth, consi-^ 
derably diluted with water, the bromuret of an oxide is produced^ which 
possesses bleaching properties, and from which acetic acid causes the dis- 
engagement of brpme. But when this substance acts upon a concentrated 
solution of potassa, or when solid potassa is agitated with the ethereal solu- 
tion of brome, two salts are generated, the hydro-bromate and bromate of 
potassa; and on evaporating the solution, the former is obtained in cubic, 
and the latter in acicular crystals. The bromate of potassa is separated from 
the hydro-bromate **- *-'>ir>or very sparingly soluble in cold water. The 
alkaline earths lik< ' formation of the two acids, but magnesia 

does not appear to ty. 
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The bromates are analogous to [be chlorates and ioJates. Thus the bro- 
mate of potussu is canretted by heat into the bromurct of i>a[assLum, witb 
iltseDgagemeiit of pure oxygen, deflagrates when thrown on burning char- 
coal, and forms with sulphur a mixture which detouates by pereuxeion. 
The acid of the bromates is decomiKised b; deoxidizing agents, aiich aa the 
sulphurous add and aulphuretted hydrogen, in the same manner as the acid 
of the iodates. The bromates likewise suffer decomposilion from the ac- 
tion of hydro- bromie and muriatic adds. 

The broraate of potasaa does not predpitate the saltB of lead ; but occa- 
sions a white precipitate with the nitrate of silver, and a yellowiih-white 
with the proto-nitrate of mercury ; — characters which, if correctly observed, 
distinguish the bromate from the iodate and chlorate of potassa in a very 
satisfactory manner. 

The bromic acid ma; be procured in a separate state by decomposing a 
dilute solution of the bromate of baryta with sulphuric scid. From , the 
analysis of the bromate of potassa, it appears to consist of one atom of 
brome and five atoms of oxygen, and is consequently similar in constitu- 
tion to the iodic, chloric, and nitric acids. 

Brome unites with chlorine at common temperatures, forming a very 
volatile liquid of a reddish -yellow colour, penetrating odoui, and exceed- 
ingly disagreeable taste. It is soluble in water, and dissolves in that li- 
quid apparently without decomposition ; for the solution bleaches litmui 
paper without previously reddening it, and haa the characteristic odour 
and colour of the compound. By tbe action of alkalies it is resolved into 
muriatic and hromic acids. AI. BaJard has also described compoundaof 
brome with iodine, phosphorus, and sulphur. With olefiant gas it pro- 
duces an oily fluid, denser than water, and of a mild ethereal odour. This 
substance, when transmitted through a red hot tube, suffers deeompoai- 
tion, charcoal being deposited, and hydro-bromic add gas evolved. It 
is therefore very analogous to tlie hydro-caiburet of chlorine. 

Brorae exists in sci water in the fbrm of hydro-bromic acid, combined, 
in the opinion of M. Bolard, with magnesia. It is present, ho wcver, in very 
small quantity; and even the uncrystalUzable residue called hittem, left 
after the muriate of soda has been separated fVom sea water by evaporation, 
contains but Uttle of it. On adding chlorine to this liquid, an orange- 
yellow tint appears; and on healing the solution lo the boiling point, the 
red vapours of brome are expelled, which may be condensed by a Ireezing 
mixture. A better process for preparing brome is to transmit a current 
of chlorine gas through the bittern, and then to agitate a portion of ethet 
with the liquid. The ether dissolves the whole of the brome, from 
which it recdves a beautiful hyacinth red tint, and, on standing, risee to 
the surface. When the ethereal solution is agitated with caustic potash, 
its colour entirely disappears, and, on evaporation, cubic crystals of the 
hydro-bromatc of potash are deposited. 

M. Balard has ascertained that brome .exists in marine plants which 
grow on the shores of the Mediterranean Sea, and has procured it in ap- 
preciable quantity ft om the ashes of the sea- weeds that furnish iodine. 



I 

■ 

I 



182 Scientific InieHigence. 

V 

He hiffi likewise detected its presence in the ashes of some animals^ espe* 
cii^y in those of the Janthina violacea, one of the testaceous moUusca. 

From the circumstance of hrome being intermediate between cfalcnrine 
and iodine in some of its more important chemical relations^ M. Balard 
iat first suspected it to be some unknown compound of these bodies ; but 
as^ on further examination^ he failed in obtaining the least trace of de- 
composition^ he was induced to adopt the opinion that it is an elementary 
substance. The facts which have been related are greatly in favour oif 
this view. They have not^ however^ as yet^ been confirmed by other che- 
mistsi and therefore it would be premature to form a decided opinioii on 
the subject. We may observe^ however^ that MM. Vauquelin^ Tfaenaril, 
find Gay-Lussac^ in their report to the Parisian Academy of Scienoes> 
speak in the most flattering terms of the memoir of M. fialard^ and re* 
gard his opinion as highly probable^ though they express themselyea in a 
Tery guarded manner. 

HI. NATURAL HISTOEY. 

MINERALOGY. 

12. Thenardite, a new mineral species. — The mineralogical characters of 
this substance were ascertained by M. Cordier^ from specimens sent to him 
for the purpose by Professor J. L. Casaseca of Madrid^ a pupil of M. The- 
nard^ in compliment to whom it is denominated. According to M. Cordier^ 
it possesses the following characters. Form, a scalene four-sided pyramid, 
whose base is a rhomb of nearly 125° and 55°, the ratio between the axis 
and a side of this rhomb being = 7.3 nearly. Crystals frequently have 
the apex of the pyramid taken off by a plane. It cleaves readily in a direc- 
tion perpendicular to the axis of this pyramid, and likewise parallel tx) planes 
replacing its lateral edges. It is not transparent, and its specific gravity ap- 
proaches to that of glauberite, which is 2.73. 

From the details given by M. Casaseca, it appears that Thenardite is one 
of those substances, whose formation and decomposition is continually go- 
ing on in the grand chemical laboratory of nature, and which hence fbrmsone 
of those links by which minerals, commonly so called, are connected with 
the substances produced by nature with the assistance of chemical art, and 
arbitrarily excluded in the usual definitions from the mineral kingdom. 
It was dicovered nearly nine years ago by M. Rodas five leagues from Ma- 
drid, and two and a half from Aranjuez, in a place called the salt-mines of 
Espartines, and considered by him as a sulphate of soda, mixed with a 
small quantity of subcarbonate of soda. During the winter season water 
impregnated with particles of the salt exudes from the sides and the bottom 
of a hollow, and when sufficiently concentrated, it deposits part of its con- 
tents in more or less regularly formed crystals. Mr Casaseca states, that, 
when exposed to tH" -'•♦i -i of the atmosphere, it is changed into powder, 
the change begin 'face, upon which the powder forms a coat- 

ing. This is 1 to the same cause upon which de- 

pends the decc m glauber-salt, which loses water, 

whereas Thenan »n of it, and forms a hydrous salt. 



Mineralogy. 183 

which is again immediately dci'oiiiposcd. In a dry utniusiiiicrc lliey )iti'- 
tave thcit oTigioal appeiLrance. No inatlcr ia difieDgogeil from it hy the 
application of heaL It is perfectly soluble in walui. When reduced to 
ponder, and brought in contact with a small portion of wnn;r, it inime- 
«liately combines with it and crystaUizes, during which some heat is dis- 
engaged- It consists of 

Sulphate of soda 99. 7H 

Subcarbonalc at soda 0.93 

The analyBie was conducted in the Ibllowiitg manner. The sulphuric 
and carhonie acids were precipitated by nitrate of baryu, the precIpitaLt.' 
United, and then digested in nitro-muriatic add, to reduce entirely to the 
stale of sulphate whatever might have heen changed into sulphuret hy the 
coDtact with the filter at an elevated temperature, and to dlBsolve the caus- 
tic baryta arising from the decomposiiiou of the carbonate. This portion 
of baryta was afterwords precipitated by sulphuric acid. Thenardile has 
been employed by M. Rodos in manufacturing soap, but it is worked like- 
wise and Botd in its natural slate — {Annalei de Ckimie et de Phyaiijue, 

This Euhstance was for the first time mentioned oa a new species in 
Professor Moha mineraloRj, * and described likewise by Mr Haidm- 
ger, t though these descriptions were drawn up not from specim ens oc- 
curring in nature, but trom crystals obtained from solutions. The natural 
crystals are frequently much larger than the artifidol ones. Those in .M- 
Cordier's possession, and some that were presented to the school of mines 
in Paris by M. CoBaeeca, are about half an inch in diameter. They will 
therefore allow of a much more accurate determination of the specific gra- 
Tity than the crystalline coats whose weight is given in Mobs ;= 2i*6'S. 
Their colour is a yellowiah-whita ; that ot tlie artificial crystal is a pure 
white, hut their tranajmrency is always inconsiderable. Their hardness is 
= 3.5 of the scale of Mobs, between gypsum and calcareous spar. 

M. Gay-Lussac has observed that the capacity of water for dissolving 
sulphate of soda is greatest at 33° Centigr. (lOSj" Fahr.) Above this tem- 
perature crystals of Tfienardite are deposited, and this is perhaps the con- 
dition upon which its formation at Espartines depends. 

13. Ilalloysiie, a new mineral species. — Occurs in more or less regular 
glcbular masses, sometimes larger than lite fist, in those aggregated masses 
of ores of iron, sine, and lead, which frequently are found filbng the cavi- 
ties in the neighbotirhood of Liege and Namur. It was first observed by 
M. Omahua d'Halloy, in compliment to whom it has been named by 
M. Berthier. It is always compact, with a conchoidal Iracture some- 
what resembling wax ; it yields to the nail, and ia polished by it ; its 
colour is white, generally with a alight bliush-grey tint ; it is translu- 
cent on the edges; it adheres to the tongue. It imbibes water like the 
hydrophane. If exposed to an elevated teni]>erature, it loses in weight, 
but acquires much hardness, and its cobur turns milk-while. 

' Grundriu. vol. i- TnuiBlaltop, voL iL p. 33. 
+ Edin. Phik Jouti. vol. x. p, 3U. 
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Sulphuric acid d^omposes it readily, even at the ordinary tenapentme 
of our atmosphere ; it dissolves the alumina^ and leaves the silica in t 
gelatinous state, which is then soluhle in alkalies. It was thus found bf 
M. Bfrthier to contain 

SiHca, 0S96 

Alumina, 0.340 

Water, 0.265 

It does not contain either phosphoric or fluoric acid, lime, magnesifl, 
glucina, or oxide of copper; hut it contains a small quantity of iroDF, which, 
together with the hluish-colour of the mineral, makes M. Berthier sifp- 
pose a little phosphate of iron to be the cause of this colour. Dried in ft 
stove and then analyzed, it gave only 16 per cent, of water. It is difficult 
to say how much water should be considered as being chemically oomfain- 
ed, and how much only adherent by capillary attractionw— filniia/M de 
Chimie et tie Physique, tpm. xxxii. p. 332.J 

1 4. Artificial eold produced by mixing metals.'^M. Dobereiner disscdved 
207 gr. of lead, 118 gr. of tin, and 284 gr. of bismuth in 1617 gr. of mer- 
cury, BX a temperature of 64.5 degrees of Fahrenheit. The mixture im- 
mediately fell to 14°'Fahr*— (^il«na/w de Chimie et de Physique, torn- xxxit^ 
p. 334.^ 

ZOOLOGY. 

15. Mr Audubon^s Ornithology of the United States of America^ — ^The 
Ornithology of the United States of America, from drawings by Mr 
John James Audubon; made during a residence of twenty-five years in 
those countries, and now on view at the Rooms of the Royal Institution 
here, is, we understand, about to be published. These drawings exceed 
400 in number, amongst which upwards of eighty are undescribed birds ; 
and as the projected work will appear in parts, at moderate intervals, he 
has promised to give one nondescript specimen in each fasciculus. The 
book will consist of three volumes^ double-elephant folio, coloured like the 
author's beautiful drawings^ and in every instance the engravings will be 
the natural size of the birds, or, in other words, of the same dimensions as 
the drawings themselves. We have seen two of the engravings at the 
Royal Institution, which, for execution, give the greatest promise. 

Both as works of art and as drawings elucidatory of natural history, we 
highly applaud Mr Audubon's system of representing his figures in all at- 
titudes, because by doing so he has not only made most pleasing pictures, 
but has exhibited all the important varieties in the plumage, and other cha- 
racterestic points in the species represented* His fine taste in the arrange- 
ment of the groups of flowers, plants, and water, where the feathered 
tribes are represented employing themselves in their varied natural habits 
and pursuits, marks a new era in the delineation of objects of natural history. 

Mr Audubon's grr"^''» i'^^istrations will be described afterwards, in a 
series of letters, in 

16. Icones Filicur i, universally celebrated as amongst 
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tile most elegiul and graceful of vs^etoble proiluctioiiB, and which an emi- 
nenl French author has lately elevated to the rank of a distinct CUsc 
among plants, does not appear hitherto lo have been illustrated in the de- 
gree that it deserves. Besides that beauty of external appearance in the 
Ferns, which must strike even the roost casual observer ; the [wwer and 
-wisdom of the Creator are nowhere more evident, than in the curious and 
varied forms of their fructification. They seem to hold a middle rank be- 
tween the CoCyledonous and Acotyledonous plants, with somewhat tlie habit 
of the fonner, though possessing the simpler organizatioa for the produc- 
tion of their seeds which characterizes the latter. The largest of them 
emulate the Palms in their stature and modeof growth, while the smallest 
are hardly discernible at first view froin some of the Hspaticw, especially 
ftom the genera Marchaniia and Jaagcrmannia. 

The ferns are not without their obiioua use in the arts, and in domestic 
economy. In the East Indies and New Zealand several species are em- 
ployed as food by the natives. In our own country, and in the north of 
Europe, potash is procured from them after combustion, and this sub- 
stance is so combined in the Fterii ai/uilina, or common brake, with restnoua 
extractive matter, as to allow of its being used as a substitute for soap. 
Tanninj again, is another product of Ferns, and gallic acid of the Scolo- 
jiendrium officinale, and Poli/padium vulgare. Many of our most abun- 
dant species are employed medicinally, and one already mentioned, the 
Fteris ajuiliaa, affords, in its stalk, an excellent covering for the rooft of 
bouses, and as such is very commonly used in the countries where it 

For a long timt, the exotic kinds of fern were almost wholly excluded 
from our stoves and greenhouses, in consequence of an erroneous opinion 
that their culture was attended with so much difficulty as to be nearly 
impracticable. The reverse is now found to be tbe cose, and the Messrs 
Shepherd of the Liverpool Botanic Garden were the first to prove that 
these plants might he raised from seed, even aflcr that seed had, for many 
years, been attached to epecimens in the herbarium. It was thus that 
Willdcnow enriched tbe Berlin Garden with numerous species that existed 
in the Ilortus Siccus of the German botanist ; and to confine ourselves to 
instances in our own country, we need only mention the Liverpool Gar- 
den, the Royal Garden at Eew, that of Messni Loddiges at Hackney, and 
those of Edinburgh and Glasgow, and of the late Mr Huaell at Ipswich, 
to prove the bcillty with which the ferns may now be cultivated, and 
what a valuable addition they make to our collections. In tlie herbarium, 
too, no plants retain their ftrm and colour so well. 

Few, indeed, are the works which have, by means of faithtbl represen- 
tation, aided the study of this tribe of plants. Professor Raddi of Flo- 
rence, has lately published a book with numerous plates, entirely confined 
to the ferns of Brazil] and Schkuhr's FiUces contains sufficiently accurate 
representations of many, and especially tbe more common kinds. 

To compensate, in some measure, for what is wanting in these and other 
similar publications of less note, Dr Hooker and Dr Grcvillc have under- 
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taken the editing of a work on the new^ or rare and little known spedei of 
the fiuniljy un^r the title of " leones Filicum, ad eas potissimufn species 
ilhutrundas destinaia, qtus hactenu$, vel in HerbariU deliiuerunt prorsm 
ineogmtoe, vel saltern nondumper icones botamcis innotuerunt ; Auctoribas 
Gulielmo Jackson Hooker^ LL.D. Botanices in Academia Glasguend Pro- 
/ fessore Regio, et Regie, Antiquarie, et Linnaeans Societatum Londini 
Sodali, et Roberto Kaye Grerille, LL.D. Regie Societatis et Antiqnaric 
£din« Sodali/' 

The herbaria of the authors are enriched by the contributions of their 
correspondents in various parts of the world, and they have reoeiTed the 
promiae of still fiurther assistance ftom their friends, both at home and 
abroad. 

The work will be concluded in twelve parts, each consisting of twenty 
{dates, accompanied with as many leaves of description, to appear quarter- 
ly. The descriptions will be written entirely in Latin, and a few remarks 
added in Engli^ ; and the plates will be executed with the greatest at- 
tention to accuracy,, and in the best style of the art, especially in the dis- 
sections of the fructification, from drawings made by the authors. The 
engrarings which adorn Humboldt and Bonpland's Nova Genera, and D6 
Lessert's Icones, may be considered as the models for those which will 
illustrate the present work. 

The price of the work will be twenty-five shillings each part A few 
copies will be coloured in a superior style, price two guineas each. 

The work will be published in London by Messrs Truttel and Wurtz, 
30, Soho Square ; and Rue de Bourbon, Paris ; and Rue des Samriers, 
Strasburg. 

17. Hooker and Taylors Museologia Britannica.'-^The second edition 
of this work is just ready for publication, and will contain, besides many 
new mosses and six supplementary tables and many additions and correc- 
tions, generic and specific characters of all the British Hepaticoe, with re- 
ferences to the figures in English Botany, and in the Monograph of the 
British JungermannioB of Dr Hooker. 

18. Exotic Flora and Botanical Magazine. — The Exotic Flora, we are in- 
formed, will be terminated with the two next numbers, which, with the title- 
pages and indexes, will complete the third volume. The author, however, 
Dr Hooker, has biit relinquished one botanical work to undertake another 
of a similar nature. The advanced age and indifferent state of health of 
Dr Sims, has compelled him to discontinue the direction of the Botanical 
Magazine, and Dr Hooker has already succeeded to the superintending the 
continuation ; the drawings, as well as the descriptions, being entirely ex- 
ecuted by himself. Of this extensive work, which has now reached to 53 
volumes, including above 9700 plates, a New Series will be commenced on 
the 1st of Januar '^ ^-nproved paper, plates, &c. New subscri- 
bers can therefor it as with a new work, and those sub- 
scribers, who air series, will be secure in n(4 having a 
recurrence of figi s as appeared in the former numbers- 
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19. Large Extinct Volcano in Hawaii. — The varied and atrongly mark- 
ed volcanic surface of tliti higher parts of the muuntain called Mouna 
Hvararai, in the immediate vicinity of Raima ; the traditioniil accounts 
giren by the natives of the eruptions which, troxa craters on ita summit, 
had, in different ages, deluged the low land along the coast, rendered it an 
interesting ottject. About 8 o'clock in the morning Messrs Hurston and 
Gm^ner Ictt Eoirua, accompanied by three men whom they had engag- 
ed to conduct them to the summit. Hcving rested all night in a tentithey 
nest morning nacendeU the hardened surface of an ancient stream of lavn. 
Between nine and ten in the forenoon tliey arrived at a large extinguished 
crater about a mile in circumferpnce, and apparently 400 feet deep, the 
sides sloped regularly, and at the bottom was a small mound, with an aper- 
ture in its centre. By the side of this large crater, divided from it bj a 
narrow ridge of volcnnic rocks, was another fifty-six ftet in circumference, 
&om whicfi volumes of sulphureous smoke and vapour con tiumiUy ascend- 
ed. The bottom conld be seen, and on throwing stones into it, they were 
heard to strike against its sides after eight seconds, hut not tu reach Its bot- 
tom. There were two other apertures near thif, nine feet in diameter, 
and apparently about 300 feet deep. As the party walked along the f^- 
dy verge of the large crater, they could distinguish the course of two prin- 
cipal streams that had issued from it in the ^eal eruption about the year 
lElO. One had taken a direction nearly N. E., the other had flowed Co 
the N. W. in broad irresistible torrents, for a distance of twelve or fifteen 
miles to the sea, where, driving hack the water, it had extended the bounda- 
ries of the island- They attempted to descend this crater, but the steep- 
ness of its sides prevented their examining it so fully as thoy desired. 

After spending some lime there, they walked aJong tbe ridge between 
three atid four miles, and examined sixteen different craters, similar in con- 
struction to the first they had met with, though generally of smaller dimen- 
sions. The whole ridge upon which they walked seemed little else than a con- 
tinued line of craters, which, in different ages, had deluged the Tidleys b&- 
low with floods of lava, or showers of burning' cinders. Some of tbese 
craters appeared to have reposed for ages, as trees of considerable sue 
were glowing upon their sides, and many of them were covered with earth 
and clothed with verdure. They continued ascending till 3 f. m., when, 
having suffered much trom thirst, and finding they should not be able to 
reach the highest part before dark, ttaey judged it best to return to Kaima 
without having reached the summit of Mouna Huararu. — Ellis's Jlfu^um. 
art/ Tout through Hawaii. 
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The preceding numbers will enable any person to find the podtions of 
the planets^ to lay them down upon a globe^ and determine their timefl of 
rising and setting. 



Art. XXXII.— iS'ummary of Meteorological Observations made at JETencbl 
in September, October, and November 1826. By Mr SiiMusi. Maiu> 
SHALL. Communicated by the Author in a Letter to the Editor. 

Previous to the summary of Meteorological Observations which I send 
for insertion in the Journal of Science, it appears needfhl to make a few 
remarks on the situation of Kendal^ as they may serve to throw some light 
on the results of these observations. 

This place has long been a point of considerable interest in meteorologi- 
cal observations, from the accounts which have been regularly kept fw a 
series of years, and published in many of the literary periodical works 
which this country produces. Its locality suggests important considera- 
tions, which may perhaps tend to elicit conclusions, and throw some light 
on the science of meteorology. 

The height of the town from the sea is little more than forty-two yards, 
calculating from the canal which is cut between the town and Lancaster. 
Kendal is situated on the W. side of a valley, bounded on each side by a 
chain of hills, running from N. E. to S. W. and is at the southern extremi- 
ty of the mountainous district of Westmorland and Cumberland. It is 
subject to an uncommon quantity of rain. The average annual quantity 
taken for twenty years may be stated at 51.8 inches, an average equalled by 
few places in England. The prevalent winds in this district are S. W. 
and W. The vapours carried in these directions from the Atlantic Ocean, 
and the Irish Sea will be interrupted in their progress by the hills which 
bound the N. of the town and neighbourhood ; hence the deposit of aqueous 
vapour will be greater than in places further S. which is the fact. In 
Manchester, for instance, the annual average quantity of rain is but thirty- 
four inches. The lowness of the situation of Kendal may alsj) contribute 
to this circumstance, as it is a fact proved by experiment, that on the top 
of a hill a less quantity of rain falls than in its surrounding valleys. But 
little dependence c^n ho nlaced on observations on the winds in th^ valley; 
and this remark '^^ •'Pply to most places situated in mountain- 

ous districts, as U most likely give a direction difiering 

from its original of the atmosphere. 
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I. — Memoir of the Life and Writings of M. Piazzi, 
'•' Director General of the Observatories of Naples and Paler- 



• Joseph Piazzi, President of the Academy of Sciences 
of Naples, Member of the Roya! Society of London, Associate 
of the Institute of France, and the Societies of Turin, Got- 
UDgen, Berlin, and Milan, was born at Ponte, in the Valte- 
line, on the 16th July ]74(). Having taken the habit of tlie 
Theatina at Milan, he finished his noviciate in the convent of 
St Afithony. His classical and mathematical studies were car- 
ried on successively at Milan, Turin, and Rome, and among 
his instructcH-s he had the honour of ranking the celebrated 
PP. Tiraboschi, Beccaria, and Lesuour and Jacquier. After 
being initiated into the literature and science of the times, he 
went to teach philosophy at Genoa ; hut the freedom with 
which he expressed his opinions alarmed the zeal of the Do- 
Hunicans, and he would have been exposed to all the troubles 
of a religious persecution, had not the Grand Master Pinto 
rescued him from its power, by appointing him professor of 
mathematics in the new university of Malta. 

After the suppression of the order of the Knights of Malta, 
he repaired to Rome, and afterwards to Ravenna, where he 
was appointed to the chair of Philosophy and Mathematics in 
the college of the nobles. Here he was exposed to the same ' 
^beral zeal, in consequence of having published some phi lo- 
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Bophical theses, whicli appeared loo bold for a young religi* 
ous. From Cremona, to whicli he now retired, he was 
called to Rome, where he was nominated reader of Dogmatic 
Theology of St Andre de la Valle, where he had for a col- 
league Father Chiaramonte, (Pius VII.) who retained for 
him, after his elevation to the Papal throne, the same rej 
which he had acquired for him in the cloister. 

By the advice of Father Jacquier, Piazzi accepted, in t78< 
lie chair of the higher mathematics in the Academy of Pa- 
lermo. In this situation he effected a great change in the 
methods of instruction. He replaced the works of Wolff by 
more modern systems, and the productions of Locke and Con- 
dillac, hitherto almost unknown, soon became famili^- to the 
students. By these, and other changes, he contributed, in a 
high degree, to dispel the darkness which the united influence 
of the Inqui^tion and the Jesuits had shed over the classical 
soil of Sicily. His ardour for fame was here equally cons[»^ 
Guous, and he obtained from the Prince of Caramanica, Vic*^ 
roy of that Island, permission to found an observatory at Pw 
lermo, in the palace of the Viceroy. 

In order to procure instruments for this new establishment, 
he put himself in communication with the most distinguished 
astronomers of the day, and he formed in Paris, in April 
I7ST, a personal acquaintance with Lalaiide, Jeurat, Bailly, 
Delamhre, and Pingr^. Cassini, Mechain, and Legendre, 
were about to set out to determine the difference of meridians 
between Paris and Greenwich. Piazzi accompanied them on 
that mission, and availed himself of the opportunity of visiting 
England, where be became intimately acquainted with Mas- 
kelyne, Heischel, and Vinee. He studied with attention the 
methods of observing as practised at Greenwich, and he ob- 
served there the solar eclipse of 1788, an account of which 
he published in the Philosophical Transactions, under 
title of Results of Cakulationa of tite Observations made at 
rious places of the Eclipse ofl/m Sun on June S, 1788. 

Piazzi engaged our countryman Ramsden to consti 
for him the instruments for his observatory. Strongly 
pressed with the lions of the quad] 

he orderetl a fiv lical circle, with an altitude 
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azimuth circle, and divided with aU the precision for 
Bamsden was so celebrated. In order to expedite its coni' 
pledon, he attended every day the workshop of that artist; 
but finding that the work advanced very slowly, he conceived 
the idea of stimulating Ramsden, through the medium of his 
love of reputation. He therefore addressed a letter to Lalande, 
in which he gave an account of the life and works of the Eng- 
lish optician. The scheme happily succeeded; Ramsden 
wrought with unwearied zeal, and our author had the satis- 
faction of witnessing the completion of his principal instru- 
ment. He obtained also a transit instrument, a sextant, and 
some other instruments of secondary importance. The ex- 
ci3e.ofIice is said to have claimed a duty on the exportation 
of the circle, on the ground that it was an English invention, 
but the claim was speedily abandoned, as Ramsden main- 
t^ned, that whatever novelty there was in the instrument, was 
due to the Italian astronomer, whose instructions he had im- 
plicitly followed. Fiazzi accompanied his instruments to 
Sicily, where he arrived with them in safety, at the end of 
1789. 

After the destruction of the observatory of Malta by fire, 
in 1789, the observatory of Palermo was the most southerly 
ill Europe. The observations made in it, therefore, possessed 
a peculiar interest, which was in no smail degree heightened 
by the excellence of its instruments, and the activity and skill 
of their possessor. 

An account of the observatory of Palermo was published 
by our author in 1798, under the title of Delia specola astro- 
tiomica de regi studi di Palermo. 

When he was thus established in the midst of his instru- 
ments, Piazzi devoted himself to the construction of a new 
catalogue of the fixed stars, which he justly considered as the 
true basis of astronomy. Fran9ois Lalande, Cagnoli, Zach, 
and others, had undertaken works of the same kind, but they 
were of too limited a nature, and were founded on the positions 
of the thirty-six stars which Maskelyne had pointed out to 
astronomers, as sure points of comparison. Piazzi, on the con- 
trary, resolved not to trust to the results of single observa- 
tions, which might be affected by any inaccuracy on the part 
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of tlie observer, and any imperfection in his instruments. He 
• felt, also, that if Flamstead, Mayer, and Lemonnier, had re- 
peated their obaervatioiis more frequently, they might have 
anticipated Herschel in his great discovery of the Georgian 
plaoet. 

Under the influence of these views, Piazzi frequently re- 
sumed his observations on the same star, before he considered 
its position as fixed, and after having practised for ten years, 
this laborious method of observation, he published in 1803, 
his first great catalogue of 6748 stars, under the title of Stel- 
larum inerrantiiiim positiones. This work was crowned by the 
Academy of Sciences of France, and gained for its author 
the admiration and esteem of all the astronomers of ^Europe. 

Among the results of that catalogue, wo may mention one, 
which formed a new era in astronomy, viz, the discovery of a 
new planet. 

While Piazzi was examining, on the 1st January 1801, 
the 87th star of the zodiacal catalogue of Lacaille, between 
the tail of the Ham and the Bull, he occasionally observed a 
star of the eighth magnitude. His practice of verifying the 
observations of the preceding day, led him to observe a differ- 
ence in the position of this small star, which he at first took 
for a comet. He communicated his observations to Oriani, 
■who, observing that this luminous point had none of the nebu- 
losity of comets, and that it continued stationary and retro- 
grade within a very small space like the planets, calculated its 
elements on the hypothesis of a circular orbit. This result 
was confirmed by other astronomers, and Piazzi was invested 
with the honour of adding a new planet to the system. Piazzi 
continued to observe it till the 12th of February, when a dan- 
gerous illness compelled him to discontinue his observations. 

In compliment to liia Royal patron, and in imitation of Sir W. 
Herschel, Piazzi gave to the now planet the name of Ceret 
Ferdinandea. The King of Naples resolved to consecrate thb 
illustrious discovery by striking a gold medal, containing the 
head of the astronomer, but Piazzi requested that the value 
of this presen' ' ''1 rather be employed in purchasing m 
equatorial ins 'is observatory. 
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The illness, which we have already mentioned, continued for 
nearly four years lo interrupt the observations of our author, • 
but he still wrought with the same zeal ; and having conceiv- 
ed the plan of re-examining the thirty-six stars of Maskclyne, 
lie engaged his assistant, M. Cacciatore, to undertake this dif- 
ficult task. 

These observations were made upon 120 stars, which form' 
ed the basis of a new catalogue, which contained no fewer than 
T646, and was published in 181 4-. 

At the urgent request of liis friends and his pupils, Piazzi 
aow devoted his lime to the composition of several memoirs, 
destined for the different academies of which he was a membi»-. 
The Neapolitan Government had entrusted him with the reno- 
vation of the system of weights and measures in Sicily, and 
after completing this task he published, in 1808, an essay on 
the subject, intended t6 instruct the clergy in the new system. 

Duringthe Constitutional Government of 1812, Piazzi was 
consulted on the subject of a new territorial division of Sicily, 
which, decreed by parliament, according to a report of our 
author, was preserved even after the destruction of the repre- 
sentative government. 

The great comet of 1811, which excited such general no- 
tice throughout Europe, gave our author an opportunity to 
publish his opinions on the nature of these bodies. He sup~ 
posed that they were not formed contemporaneously with the 
planets, but that they were produced from time to time in the 
immensity of space, where they afterwards dissipated them- 
selves like those globes of fire and luminous meteors which 
have their origin and disappear in our own atmosphere. 

In the year 1817 Murat, King of Naples, founded a new 
observatory on the heights of Capo di Monte, and M. Piazzi 
was invited to Naples to examine it. He introduced many 
changes into the plan which had been adopted, of which he 
published an account before his return to Palermo. M. Cac- 
ciatore, his own assistant and pupil, was, ujwn his recom- 
mendation, appointed director of the new observatory. 

Piazzi look an active pari in the labours of the commission 

larged with the public instruction of Sicily. To this country 
had formed the deepest attachment, and though Napoleon 
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bad held out to him the most brilliant offers to brin^ hits I 
' the university of Bologna, he declineti them all. 

Beside the astronomical observations which we have men- 
tioued, Piazzi had collected an uninterrupted series<of solsU- 
tial obBcrvations, from 1791 to 1816, for the purpose of de- 
termining the obliquity of the ecliptic. By comparing these 
with those made in 17^0 by Bradley, Mayer, and La Caille, 
it appears that the obliquity diminished 44/'' in a century. 

Piazzi had now reached the advanced age of eighty-four 
years, and he expired at Naples on the 22d July 1826. 

To the observatory of Palermo, of which he was the founder 
and the ornament, he bequeathed his library and his instru- 
ments, and he left an annual sum for the support of an ob> 
fcrver.* 

The following is a list of the writings of M. Piazzi -.— 

1. Result of the Calculations of tfie Observations made 
Various Places of the Eclipse on June 3, 1778. In the PI 
Trans, vol. Ixxix. 1789, p- 55. 

2. Discourse on Astronomy. Palermo, 1790. 

3. Description oftJie Royal Observatory of Palermo. Fai 
books in 1792, and other five books in 1794. 
■ 1, On the Discovery of the New Planet Ceres Ferdit 
Palermo, 1802. 

5. Siellarum Inerrantium PositUmes. 1S03. 
- 6. Observations on the Obliquity of the Ecliptic. Mem. Soc, 
JU^aaa, torn. xi. 1804. 

7. On the Precession of the Equinowes. Ephem. de MUan, 
1804. 

8. On the Parallax of some of the Fixed Stars. Mem. Soc. 
Italiana, torn. xii. 

r. 9- On the Measure of the Tropical Year. Id. torn. xiii. 
*■ 10. Researches on the Proper Motions of the Fixed Stari 
Mem. de VInst. Nat. Ital. torn. i. 

11. The Metrical Systevijbr SicQy. 1812. 

12. Catalogue of the Principal Fixed Stars. 1814. 
18. Lemons dJr 1817. 
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^14. On the Observed and calculated Solstices. Mem. deFInst, 
k.MUan, torn. ii. p. 229, 250. 

% 15. On the Italian and European Clock. Giom. de Scienze, 
T la Sicilia. Aug. 1S24.. p. 137. 

16. Discourse on the progress i^ Astronomy. Giom. de Sc. 
Lett, et drti par la Sicilia. April 1824, p. 30. 

17. Description of the Meridian of the Cathedral of Paler- 
, estabHsAed in/ Piazzi in 1798. By M. Cacciatore, Jd. 

;■ p. 172. 



tET. II.— Account of the Fossil Remains in the neighbour- 
miood of Harborotigh. By the Hevereiid Jameb Layton, 
1 Letter to Dawson TtrasEK, Esq. Yannouth. Com- 
^ municated by Mr Turkeb. With Figures. 

My Deak Sib, 
YoDB wish that I would give you what account I can, respect- 
ing the fossils of my neighbourhood, shall be fulfilled to the 
letter. All my knowledge upon the subject I readily commu- 
nicate ; but as that knowledge is recently and casually picked 
up by observation only, it consequently is slight, and any in- 
ference I may venture likely to be erroneous. 

The cHft' at Harborough is composed of a rich ligbt-brown 
clay, having occasional strata of sandy gravel, containing shells 
corresponding with the Suffolk crag, and beneath, of a very 
strong hluc clay. In this, and in some gravel which may per- 
haps He below, are numerous remains of antediluvian qua- 
drupeds, as also beiemnites, ammonites, gryphites, terebratulae, 
and other shells, and large nodules of blue limestone enclosing 
wood. A ihin stratum of this wood, with its bark even and 
leaves, appears in various places upon the beach. TJiese fos- 
sils have been noticed from time to time. Parkin, in Hisl. 
ofNorf. under Harborough, mentions a letter, dated Norwich, 
Nov. 17, 1659, telling of " the head and bones of a very great 
fisb exposed by the fall of the cliff';" these probably belonged 
to an elephant. Mr Ardcron, F. R. S. procured many fossils 
from Harborough find Walcot, almost sixty years ago, as ap- 
pears by the series of his letters in your collection, addressed 



aOO Reir. Mr LayUm on the FoaM Bemakm ofBa/riro\ 

to Mr Baker, author of ^^ The Microsccqpe made easy.*^ From 
that time, till very lately, they have been almost unikodced. 
However, four years since, a bed of oysters innas discovered a 
mile from the shore, and the dredgers took up ita^ and ok 
koms, and fragments of various large bones* These they de- 
scribe as having been found in great quantities during the fintt 
year, and as throvn away into the deeper water, though they 
recognized the bones as belon^ng to the ^^ giants which once 
inhabited the forest where Harborough sand is now.^' The 
ori^n of this tradition is now clear enough. They have now 
learned to preserve what they find, and the Norwich Museum 
and different individuals are in possession of many specimens, 
brought up from that mine of antediluvian remains. Among 
them are the jaw and humerus of one of the Saurian tribe ; 
horns and bones of /three kinds of deer, and of the ox, teeth 
of the horse, a tusk of the hippopotamus ; but especially, nu- 
merous are the grinders of the elephant, many of thc^m very 
large,_ up to twenty laminae, and weighing as many pounds^ 
and in beautiful preservation. Fragments of their tusks also 
have been found, few, and generally small^ owing probably 
to the dredges having so contracted a mouth. 

There can be no doubt that the land formerly extended over 
the sea considerably beyond this bed, and I would say be- 
yond the Harborough sand, and the waves washing away the cliff 
and dissolving the clay, the softer particles have been carried 
into the deep, while the denser parts remained. A hard mass 
of gravel resting on chalk has here resisted the action of the 
tide, and some fossils rest on its surface, while the others are 
buried in the sand and silth. How far the land extended it is 
impossible to judge ; perhaps the twelve miles to the sand are 
quite enough for the sea to have swept away during the loaigest 
time allowed since the deluge of Noah. That the fossils ex- 
tended much farther, has been lately proved by a tusk found by 
some men dredging for soles on a bank called the Knole, about 
twenty miles from the present shore. The accompanying sketch, 
Plate IV. Fig. 1, 2, gives an idea of its form. Following the 
outside of the spi ' ne feet and a half in length. Its great- 

est circumferen< ne inches, and the depth of the 

hollow two feet. ve been lost from the greater 
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part of its surface, whicli is little changed, but & wound is one 
spot discovers that internally the ivory ia decomposed into a 
brittle substance, dry and adhering when applied to the tongue, 
purely white> but exhibiting the decussating circles peculiar to 
ivory. Its weight is ninety-seven pounds. The whole coast 
presents fossil remains. At Cromor, Trimingliam, Barton, 
Walcot, Harborough, Waxham and Winterton, teetli and bones 
of one animal or other have l)een dug from the clay exposed at 
low water. Afragmentof a jaw withita tooth wasin 1820 dug 
from the bottom of the cliff at Eesslngland in Suttblk, and at 
the mouth of the Harwich river considerable quantities of 
bones have been found. In 1820 at Horehead by Norwich the 
entire skeleton of the great mastodon was discoverd in the 
gravel close above the clialk, and by it the remains of an ele- 
phant. That it was a mastodon, is proved by the grinder now 
in your possession, and thus it makes a valuable addition to the 
list of Mammalia whose fossil remains enrich this neighbour- 
Iiood. I am, my Dear Sir, Youra very faitbfully, 

James Layton. 
To Dawson Titrner, Esq. Gr. Yarmouth, 
Catjild SSt/i December 1826. 




Akt. III. — On the Relative CompressibU'dies of different Fluids 
at High Te^nperatures. By H. C. Oersted, Professor of 
Natural Philosophy in the University of Copenhagen, F. R. S. 
Lond. and Edin. and Correspondent of the Institute of 
France. Communicated in a Letter to Dr Be: 



IiAvrNG in the course of last summer performed a very great 
number of experiments on the compressibility of different fluids, 
and particularly on the compressibility of water at high pres- 
sures, I am now about to calculate the corrections which must 
be introduced for the variations of atmospherical pressure, 
temperature, Bic. As soon as the paper is finished I will send 
you a translation of it. The following results, however, will 
not be much affected by these corrections. 

1. As far as the strength of my apparatus has peimitted 
me to push the compression of water, (vi?., seventy times that of 
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the atmosphere) the compressibility is in proportion to the 
compressing powers. 

The eompression produced by one atmosphere^.tti ahieidf 
stated by Canton, is slboxxtjbrig-jive miUionUkforts of the vo- 
hime. Mr Perkins has obtained by a pressure of oDe hundred at> 
mospheres, a compression equal to 0.0 1 (one hundreth of the to* 
lume) which is much more than could be expected from mj 
experiments. From calculations founded on the results of ex- 
periments made with pressures beneath seventy atnioq>heRii^ 
I have obtained only 0.0045 for 100 atmospheres. 

In consequence of this great discrepancy between my resokii 
and those of that highly distinguished inventor, I have repett- 
ed them with great care^ and, from their simplicity, I bdieve 
there is not much room to doubt of their accuracy. 

S. In so far as I have tried the temperature of compressed 
water (to forty-eight atmospheres) no heat U Jiberaied hy iU 
compression. 

S. The compressibility of mercury is not much greater than 
on&JmtUumth of its volume by one atmosphere. 

4. The compressibility of sulphuric ether is nearly ikrict 
that of alcohol ; nearly twice that of sfdphuret of axrbon, hot 
only one and a third that of water. 

5. The compressibility of water containing s(dfSy aJkalieSj or 
addSy is less than fhat otpure water. 

6 The compressibility of glass is exceedingly small, and very 
greatly beneath that of mercury. 
Copenhagen, 
December ^Oth 1826. 



Aet. IV. — On the Communication of Magnetism to Steel, 
hy the direct white light of the Sun, * By M. A. Baum- 
GAKTNEE, Professor of Natural Philosophy at Vienna. 

In repeating last summer the experiments of Mrs Somerville, 
on magnetising wires by the influence of the coloured light of 
the sun, I have discovered a process, which lias succeeded 
with more qi -^^ certainty than that of M. Morichini 

♦ Transla V Chim. November 1826, p. 333. 



la Steel by the Sun's Wkfic Light. 203 

and Mrs Somerville, Ii hai conducted me to this result, that if 
a piece of steel, of the size of an ordinary sewing- needle, of 
which on« or more parts are polished, and the others without 
lustre, is exposed to the influence of the direct white light of 
the sun, it takes a north pole at each polished part, and a south 
pole at each unpolished part. The following is the process 
employed. 

I took a wire of English steel, of the size of an ordinary 
sewiDg-needie, and I heated it, so as to cover it entirely with 
a black oxide. I then removed the oxide from one or more 
places, by means of a hone, and I completed the polish with 
chalk and a piece of lime tree, so as to form brilliant zones, 
ahout two or three lines long. The steel thus prepared being 
I^d in a place perfectly exposed to the sun, was found at 
the end of some time strongly magnetic, and in the manner 
already mentioned. The time, every thing else being equal, 
appeared to depend on the intensity of the solar light, for 
when I concentrated the rays of the sun upon the polished 
zones by means of a lens, I produced in a few minutes a mag- 
netism, which would have required several hours with the 
natural intensity of the solar rays. 

A piece of steel polished ouly at one of its extremities ac- 
quires a north pole at tliat extremity, and a south pole at the 
other. If the polished part occupies the middle, the two 
extremities acquire a south pole, and the middle a north pole. 
If the wire, on the contrary, is polished at its two extremities, 
these acquire a north pole, and the middle a south pole ; In 
short, if the wire has several polished zones, each of them takes 
north polar tnagnetism, and the obscured zones south polar 
magnetism. We may in this way develope any number of 
magnetic poles, provided that the steel wire has a length pro- 
portional to the number of poles required. 

I have thus been able to obtain easily eight poles upon a 
wire eight inches long, but certainly of unequal intensity. I 
have constantly found that the extreme poles were stronger 
than the others, and that they preserve their magnetism longer. 

I have not been able to succeed in magnetizing, by the same 
means, steel needles entirely covered with oxide, or perfectly 
polished, nor other needles which had polished lines in the direc- 
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tion of their length. All the results which I have mentioodl 
are equally produced in whatever way the needles are pbeei 
Each experiment was repeated several times with the Mune i^ 
suit It is scarcely necessary to add, that, before ezpoaing mj 
needle to the solar action, I carefully examined whethcror 
not it was ma^etic, and the experiments wore made oi^ 
with needles which had no' magnetism. 

Art. y. — On the Modes of Division qf Vibraiing Bodies** 
By M. Felix Savaet. With a Plats. 

It has been hitherto supposed that all sounding bodies aie 
capable of dividing themselves into vibrating parts^ the mm^ 
ber of which goes on increasing according to a certun law, 
so that each body can only produce a determinate series of 
sounds, which become more acute in proportion to the vihiat- 
ing parts. On the other hand, I have established it as a &et, 
that when two or more bodies are in contact, and the one set 
into vibration by the other, they will arrange themselves so as 
to execute the same number of vibrations; from which it FoUoW^ 
that it is not true that bodies are susceptible only of a deter- 
minate number of modes of division, between which there are 
no intermediate ones, but that, on the contrary, they may pro^ 
duce such vibrations, which gradually transform themselves 
into others, so that they are fit to execute any number of 
vibrations. 

This opinion is easily proved in the case of membranes 
stretched and agitated through the air by means of a vibradng 
body. As square membranes present modes of division simple 
and easily perceived, and as they divide themselves nearly like 
rigid plates of the same shape,-f- 1 shall explain the phenomena 
presented by membranes of that form. For the sake of sim- 
plicity I shall always suppose that we have first obtained a 
figure composed of nodal rectilineal lines, which cut one an.- 

* Translated and abridged from the Ann, de Chim. Tom. xxxii* p. S84. 

+ The only difference is, that in the rigid plates the vibrating p^ts new 
the free margi? s sraaHer than the others, while in membnuies, 

all the divisio: ^ 
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rectangularly, and I shall examine in what way this 
; may pass to another composed simply of parallel lines. 
For example, 1 suppose that we have produced the mode 
l&vieion represented in No. 1. Fig. 1, of Plate V. then if 
|b~t«ision of the membrane is constant, its sound becomes a 
te niore acute. It may happen that the angles opposite to the 

Dimmit maa', bh', cd, dd', may disunite, as in No. 2, which 
will gradually assume the aspect of Nos. 3, 4, and 5, (if the 
sound always ascends,) and afterwards that of No. 6, compos- 
ed of only four parallel lines. The same transformation may 
take place as in Fig. 2 and 3. It may also happen, as in Fig. 4, 
that the opposite angles in a a', b b\ cc", d d', are those which 
divide themselves first, and that the figure formed by the sand 
assumes successively the aspects of Nos. 2, 3, 4, 5 and 6; or this 
division may take place, as in the Nos. 2 of Fig. 5 and 6, which 
will produce slil! new modifications in the successive figures, 
which terminate in four parallel lines. In short, it may even 
happen that the opposite angles do not divide themselves as in 
No. 1. of Fig, 7, which passes to that of No. 6, by the simple 
inflections of right lines in opposite directions. 
■ A number of parallel lines may pass into another number of 
lines, cither parallel or directed rectangularly. Fig. 8. shows 
a transformation of this mode of division to two nodal parallel 
lines, and Fig. 9. a passage from the same mode of division to 
four lines also parallel, but cut rectangularly by two other 
Gtr^ght lines. 

In general, when we set out from a figure composed of rec- 
tangular lines, the character of the successive modifications 
depends on the manner in which the angles opposite to the 
summit divide themselves. This may be observed in a very 
distinct manner in Figs. 10 and 11, which are the passagesof 
four parallel lines, cut by two other right lines, to sis parallel 
lines. On the other hand, if we set out from parallel lines, we 
may say in general that the character of the modifications de- 
pends on the different inflexions which those li^e^ may affect. 
It is thus that in Figs. 10 and 11, the Nos. 5, considered 
as the first modifications of the right lines, ought to produce 
quite diff'erent phenomena, dependent on this, that one of the 

. Sines bends itself outwards, whilst in the other they bend them- 
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sehes inwarda. But of all the modifications which the straight 
KneB may produce, there are none which present phenomens 
more singular than those which result from the alternate iu- 
fiexioDS which these lines may at first take, according as they 
present two curvatures in one direction and one in another, or 
three in one direction and two in another. Remarkable exiim- 
pies arc shown in Fig. 12 and 13. 

It follows, therefore, from jhese observations, not only thai 
square membranes arc susceptible of producing ail possible 
numbers of vibrations, and that from each of these numbers 
they divide themselves in a particular manner, but also that 
the same number of vibrations may be given by several modes 
of divJMon. With regard to those membranes whose contoun 
are different, circular, triangular, &c, they present analogous, 
though more complicated, phenomena. It is thus, for exam- 
ple, that in a circular membrane three diametral lines may 
pass gradually to three parallel lines, and afterwards to a single 
diametral line, accompanied with a circular line. Fig. lij— 
that five diametral lines may pass to five parallel lines. Fig. IB, 
and from this to other modes of division ; for example> to two 
circular lines divided by a single diametral line. 

The successive transformations of nodal hnes are much more 
difficult to observe on rigid plates than upon membranes, be- 
cause, as wc can only produce given modes of division by render- 
ing immoveable several parts of the surface of these bodies, it 
happens almost always that these parts belong to one or seve- 
ral other systems of nodal lines, so that one often falls from a 
sound very grave to a sound very acute, and reciprocally, with- 
out being able to pass through intermediate ones. Neverthe- 
less it is possible to prmluce general phenomena of this kind; 
and it is easy to see, from what we have said of tlie modes 
of division of membranes, that the figures which M. Chladni 
has designed under the name of distortions, ore only modes of 
division intermediate between different systems of rectihneal no- 
dal lines. As this natural philosopher has only observed the 
nearest distortions of the figures, which he regards as primitive 
types, and as the ear is a bad judge of the number of vibra- 
tions,he has maintained that the sound of distortions is the same 
as that of the principal figure. In the tables of his TraU( 
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It eaanotbedoubted,thatbodies,when their dimensions either 
are equal, or approach to equality, ought to give similar results. 
It is even to be presumed, that the variety of ways of passii^ 
from one mode of motion is still greater than in these bodies; 
but do filiform bodies, which, like strings, are reduced to a single 
dimension, present also transformations from one mode of divi- 
sion lo another ? This is very probable, at least we may con- 
clude so by analogy, from what passes in plates and rectangular 
membranes very narrow and very long. Suppose, for ex- 
amplf, that a membrane of this kind presents the mode of di- 
vision in Fig. 17, No, 1, even if the sound becomes gradually 
more grave, the nodes will all assume a progressive motion 
towards B, which will increase the Interval An, and at the 
same time, the intervals nn', n'n", will increase also, and con- 
sequently n" B will be much diminished. It would appear that 
this part then vibrates either not at all, or very little, and tlwt 
» becomes, as it were, the extremity of the membrane ; at last 
the sound always descending, n' coincides with B, and the mem- 
brane is found divided only by two nodal lines, as in No. 2. 
Fig. 17- This way, however, of passing from one mode of 
division to another, seems very imperfect, and nature employs 
many others which accompany it with great regularity, and in 
which the continuity is constantly observed. For example, I 
suppose that the membrane has six nodal lines, as Fig. 18, 
No. 1. if the sound becomes more acute, these lines will incline 
alternately and oppositely, as in No. 2, and at last their nearest 
extremities will join in an angle, which will by degrees round 
itself, so as to form the sinuous lines in No. 8 ; then they 
will become straighter, and again sinuous, but in presenting an 
inflexion, or a semi-inflexion more. In the last case, there 
will be produced seven nodal lines parallel to the small sides 
of the rectangle, and in the last case eight. We may conceive, 
that this mode of transformation is applicable to every case 
whatever in the primitive number of parallel lines. 

Rigid rods which are long, and very narrow, present phe- 
nomena of the same kind, which are still more easily examin- 
ed. Ail tlic transformations which they present, are gradual 
passages from lines perpendicular to the length of the rod 
to other systems of lines, some of which are perpendicular. 
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and others paratlel to that dimecisioii. Several examples of 
this are shown in Fig. 19, SO, 21, 22, £3, and 2-*. We may 
here remark, that the character of the successive modifications 
depends here, as in membranes, on the manner in which the 
disunion is effected at the intersection of the lines vhich at 
first cut one another. 

It would appear then, that thin and narroir bodies, and even 
strings, may, like plates and membranes, affect an infinity of 
modes of division, wiiich transform themselves into one ano- 
ther by insensible gradations, — for strings, are also susceptible 
of these modes of motion, where there is a longitudinal nodal 
line cut at right angles by one or more lines of rest ; and we 
do not see why this mode of division should not pass gradually 
to that wliere there are only nodal lines perpendicular to the 
length. 

From these results we may deduce this general conclusion, 
that the modes of motion of sounding bodies are much more 
varied than has hitherto been believed, and that we ought not 
to admit the existence of determinate series of sounds for each ■ 
body of a given form, unless with this important restriction, 
that the proper character of the modes of subdivision ought 
to remain the same. 



Aut. VI. — Contributiona to Physical Geography. 

Amoxc the various subjects of popular science, there are few 
so instructive as those which relate to the physical condition 
of the globe. The scientific acquirements, and the habits of 
correct observation which distinguish modem travellers, has 
enabled them to enrich their works with accurate descriptions of 
this class of natural phenomena ; but, however interesting they 
may be, they often escape the notice of scientific readers, and 
remain buried among the ordinary details of general scenery, 
or national peculiarities. A collection of such descriptions 
cannot fad to interest and amuse the general reader, while it 
furnishes topics of speculation to the physical geographer. 
Under this impression we shall present our readers with 
series of papers on this class of subjects. 

VOL. VI. NO. IT. APBIL 1827' » 
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1. Account of the Conflagration in the QuicJcsitver Mines of 

Jdria in \80S.* 

In 1803, on the night between the 15th and 16th of March, * 
the workmen observed a thick smohe issuing from some of the 
lower gaUeries. It ascended and spread itself through the 
higher. No fire was seen, no sound of flames was heard ; but 
it was too evident that the mine was on fire below. Some of 
the workmen, with great intrepidity, endeavoured to reach the 
scene of the conflagration. It was in vain ; they were forced 
to retreat from one gallery to another, flying before an enemy 
\vhom they could not discover, for the smoke^ which continued 
to make its ^ay upwards to the open air, was not merely so 
dense and suffocating, but so loaded with noxious fumes, and 
particles let loose from the fossils among which the flames were 
raging in the bowels of the earth, that no living creature could 
safely meet it, much less penetrate it. They were fortunate 
enough to save themselves above ground, and the idea was 
adopted of extinguishing the fire by excluding the air. All 
the passages were closed as near to the supposed scene of the 
conflagration as they could be r^acbfd. ^he two shafts which 
lead immediately above groundwere stopped up outsidi?„ and 
plastered over with clay. Five weeks the mine remained thus 
sealed up, but without eflect. Twice, during this period, the 
coverings above were removed ; each time the enemy was found 
more fqrious than before. The flames were heard raging be- 
low with a sound at which the miner still trembles when be 
relates it ; the smoke, burdened with mercurial and sulphur* 
ous exhalations, rolled forth from the mouth of the pit, like 
streams from the jaws of Acheron, striking down every one 
that came within its reach. It was apprehended that the fire 
had attacked the upper works, and was thus threatening the 
final destruclion of the mine. Asa last resource, the director 
resolved to hazard the experiment of laying the mine under 
water. A stream was turned into the perpendicular shaft, and 
£41.0 wed to flow two days and three nights. During the first 

• A vety complete account of the QuicksilTer Mines of Idria will be 
&uiid in tile Edinburgh Encyclopjbdia, Art. Idaia, voL xi.p. 730* 
The following account of the confiagration, which ii not given in th^t 
work, is taken from Eussell's To7tr in Germany^, voL ii. 
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day it produced no effect. In the course of the second day, 
whether it was that steam, generated by the meeting of the 
6re and water, was struggling for escape, or that an inflamma- 
ble air had been produced and kindled by the glowing fossils, 
of a sudden a subterraneous explosion shook the mountain 
with the noise and violence of an earthquake. The huts of 
the roinefB eiiuated near the entrance were rent ; bouses far- 
ther off, but standing on the slope or near the skirts of the 
hill, started from their foundations ; and the panic-struck 
inhabitants were flying in dismay from the ruin that seemed 
lo threaten their valley. The whole thing must have been 
splendid ; accidental as it was, art could go no farther in imi- 
tating nature. In the mine itself, as was afterwards found, 
the explosion had rent the galleries, thrown down the arched 
roofs, and torn up the stairs. But tlie victory was gained ; 
the vapours began to diminish, and at the end of some weeks 
it was possible to venture into the mine. It cost two years to 
prepire an apparatus and pump out the water. It was carried 
off into the Idrta, and was found to contain only a small quan- 
tity of mercury, but a larg« proportion of vitriolic acid, and 
BO much iron, that the bed aad banks of the river were 
encrusted with iron ochre throughout its whole course, from 
Idria to where it falls into the LisonKo. At the same time, 
every fish disappeared from the stream except the eel, which 
«eeme to bid deflance to every thing except actual broiling or 

iting. 

* £ven when the galleries had been cleared of the water, it 
Was impossible to work in them, partly from the heat which 
they still retained, but still more from the fumes of sublimated 
mercury, which produced in the miners a violent salivation, 
accompanied with convulsions and trembhng of the limbs. 
To produce an almost inhuman zeal, high wages were offered 
to such as would vonlnre into places reckoned the most dan- 
gerous, to explore the consequences of the disaster, and collect 
the quicksilver whicli had been deposited in large quantities 
in the galleries. Many purchased this additional pittance 
with their lives ; and altogether the atmosphere, which con- 
tinued for months to infect the mine, was so baneful, that it 
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was diflicuU lo muster a Eitflicient number of healthy men for 
ordinary operations. 

2. Account of the Journey nf the American MUsionaries lo 
the Volcano of Kirauea.' 

In our last Number, we gave a very interesting description 
of the crater of Kirauea, iq order to illustrate the drawing of it 
which accompanied the preceding number. The journey of 
Mr Elli^, and the American Missionaries, to examine the vol- 
cano, is too interesting to be withheld from our readers. 

After examining the crater, as described in our last Num- 
ber, our travellers walked along the western side of it in 
search of water, which they had been informed was to be found 
in the neighbourhood, and succeeded in finding three pools, 
where the water was perfectly fresh and sweet. These pools 
appeared great natural curiosities. The surface of the ground 
in the vicinity was perceptibly warm, and rent by several 
deep, irregular chasms, from which steam and thick vapours 
continually arose. In some places these chasms were two feet 
wide. Froni thence a dense volume of steam ascended, which 
was immediately condensed into small drops of water by the 
cool mountain air, and driven like drizzbng rain into hollows 
in the lava, at the leeward side of the chasms. The pools, 
which were six or eight feet from the chasms, were surround- 
ed and covered by flags, rushes, and tall grass. Nourished 
by the moisture of the vapours, these plants flourished luxu- 
riantly, and, in their turn, sheltered the pools from the heat 
of the sun, and prevented evaporation. We expected to find 
the water warm ; but in this respect we were also agreeably 
disappointed. When we had quenched our thirst with water 
thus distilled by nature, we directed the natives to build a 
hut for us to pass the night in, in such a situation as to cora- 

md a view of the burning lava; and while they were thus 
, employed, we prepared to examine the many interesting ob- 
jects around us. Mr Thurston visited the eastern side of the 
great crater; and Messrs Ellis and Goodrich went to examine 




' • From the Journal of ProfeBsor Silliman, who received 
ftoDi Sir Goodrich, which are nol given in Mr Ellia'g Work. 
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^^Uome extensive beds of sulphur at the north-east eiid. After ^^H 

^^ valking about three quarters of a mile over a tract of decom- ^^| 



posed lava, covered with ohelo bushes, they came to a bank 
about 150 yards long, and in some places upwards of 30 feet 
high, formed of volcanic sulphur, with a small proportion of 
red clay. The ground was hot; its surface rent by fissures ; 
VaaA they were sometimes completely enveloped in the thick 
V r&pours that continually ascended. A number of aperttires 
twere visible along the whole extent of the bank of sulphur ; 
E#moke and vapours arose from these fissures ; and the heat 
, around them was more intense than in any other part. They 
climbed about half way up the bank, and endeavoured to de- 
tach some parts of the crust, but soon found it too hot to be 
handled. However, by means of their walking sticks, they 
broke off some curious specimens. Those procured near the 
surface were crystallized in beautiful circular prisms of a light 
yellow colour, while those found three or four inches deep in 
the bank, were of an orange yellow, generally in single or 
mble tetrahedral pyramids, and full an inch in length. 
A singular hissing and cracking noise was heard among the 
■ Crystals, whenever the outside crust of sulphur was broken, 
F ud the atmospheric air admitted. The same noise was pro- 
rduced among the fragments broken oft", until they were quite 
r cold. The adjacent stones and pieces of clay were frequently 
L^crusted, either with sulphate of ammonia, or volcanic sal 
ammoniac. A conaderable quantity was also found in the 
crevices of some of the neighbouring rocks, which was much 
more pungent than that exposed to the air. Along the bot- 
tom of the sulphur bank, they found a number of pieces of 
(^ufa, extremely cellular and light. A thick fog now came 
on, which being followed by a shower of rain, obliged them 
to leave this interesting laboratory of nature, and return to 
their companions. 
They saw flocks of wild geese, which came down from the 
mountains, and settled among the ohelo bushes : they were in- 
formed that they were numerous in the interior, but were 
never seen on the coast. 

At sun-setting, although the thermometer was as 69*, ex- 
acting a cold night upon the mountain, they collected fuel. 
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and roniuvcd from a daiigeruus place, which the nstives hod 
sUperstitiously chosen for them, upon the very edge of the 
crater. The ground sounded hollow in every direction, fre- 
quently cracked, and in two instances, actually gave way as 
they were passing over it, and exposed the persons, whose 
Umbs sunk through the lava, to great danger, and to some 
injury. 

Mr Thurston, who had been benighted at some distance, 
found hi« way back, directed by the fire, hut not without ex-, 
periencing great difficulty from the " uneveoness of the path, 
and the numerous wide fissures in the lava." They now par- 
took with cheerfulness of their evening repast, and afterwards, 
amidst the whistling of the winds around, and the roaring of 
the furnace beneath, offered up their evening sacriticc of 
praise. " Between nine and ten, the dark clouds and heavy 
fog, that, since the setting of the sun, had hung over tlie vol- 
cano, gradually cleared away, and the fires of Kiraueu, dart- 
ing their tierce light across the midnight gloom, unfolded a 
sight terrible end sublime beyond all they had yet seeu." 

" The agitated mass of liquid lava, like a flood of melted 
metal, raged with tumultuous whirl. The lively flame that 
danced over its undulating surface, tinged with sulphureous 
blue, or glowing with mineral red, cast a broad glare of daz- 
zling light on the indented sides of the insulated craters, whose 
bellowing mouths, amidst rising flames and eddying streams 
of fire, shot up at frequent infervals, with loudest detonations, 
flpherical masses of fusing lava, of bright ignited stones. The 
dark, bold outline of the perpendicular and jutting rocks 
around, formed a striking contrast with the luminous lake be- 
low, whose vivid rays, thrown on the rugged promontories, 
and reflected by the overhanging clouds, combined to complete 
the awful grandeur of the imposing scene." 

They sat '* gazing at the magnificent phenomenon for seve- 
ral hours, wiien they laid themselves down on mats, to observe 
more leisurely its varying aspect ; for, although they had tra- 
velled upwards of twenty miles since the morning, and were 
both weary and cold, they felt little inclination to sleep. The 
natives, who probably viewed the scene with thoughts and 
feelings somewhat different fmni theirs, reined howevt 
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ly interested. They sat most of tlie nighi, talking of th* 
acfaieveineitta of Pele, and regarding with a superstitious fear, 
(at which we were not surprised,) the brilliant cxhibitiorf. 
They considered it the primeval abode ortheir volcanic deities. 
The conical craters, tliey said, were their bouses, where they. 
"frequently amused theoiselves by playing at konane. The 
waving of the furnaces and the crackling of the Saraes, were 
the kaui of their hura, (music of their dance,) and the red 
flaming surge was the surf wherein they played, sportively 
swimming on the rolling wave," 

The natives said, that, according to tradition, the volcano 
had been burning from chaos, or night, till now — for they re- 
fer the origin of the world, and even of their gods, to chaos, 
or night ; and the creation was, in their view, a transition 
from darkness to light. They stated that, in earlier ages, the 
volcano used to boil up, to overflow its banks, and inundate 
the adjacent country ; but that, for many kings' reigna past, 
it had kept below the level of the surrounding plain, con- 
tinually extending its surface, and increasing its depth, and 
occasionally throwing up, with violent explosion, huge rocks, 
or red liot stones. These eruption.s, they said, were always 
accompSnied by dreadful earthquakes, loud claps of thunder, 
and vivid and quick sueceeding lightning. No great explo- 
sioD, they added, had taken place since the days of Keona. 
but many places near the sea-shore had been overflowed, on 
which occasions, they supposed that Pele went, by a road un- 
der ground, from her house in the crater to the shore. 

The mythology of Hawaii is mucli interwoven with tht 
phenomena of their volcanoes and earthquakes, and with tli4 
thunder and lightning by which they are accompanied. It is 
easy to trace in their absurd and extravagant fables respecting 
the contests of Pele, the goddess of volcanoes, with opposing 
powers, the physical conflict of fire and water, and of the va- 
lious elemental agents^ and certainly these fables are reconit 
mended to a poetical imagination, by much that is splendid 
and grand. 

Whenever the natives spoke of those gods of fire, it was «k 
" dreadful beings." They reside in all the volcanoes, but 
chiefly in that of Kirauea. They never travelled on joumiea 
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^H of mercy, but always on those of wrath. Earthquakes, thui^^^H 

^H der, and lightning, announced their approach : sacrifices wii^^^H 

^^ made to appease their anger. Hundreds of hogs, both co(4|^^^| 

ed and living, were thrown into the craters, when they thret^^^^H 

ened an eruption ; and during an inundation, multitudes wel^^^| 



I 



thrown into the rolling torrent of lava, to stay its progress. 

When these infernal gods were enraged, " they filled Ki- 
rauea with lava, and spouted it out ; or taking a subterrane- 
ous passage, marched to some one of their houses (craters) in 
the neighbourhood, and thence came down upon the delin- 
quents, with nil their dreadful scourges." 

On the 2d of August, the provisions of the party being 
hausted, they prepared for an immediate return ; but [h< 
endeavoured previously to ascertain, in the beat manner th< 
could, the size of the crater. They estimated it at five miles, 
or five and a half in circumference, but the more accurate 
measurement of Mr Goodrich, mentioned in his letter, makes 
it seven and a half. The depth of the crater, they estimi 
at 700 or 800 feet ; but Mr Goodrich fixes it at more 
1000. 

The travellers " threw down several large stones, which, 
after several seconds, struck on the sides, and then bounded 
to the bottom, where they were lost in the Java. Some of 
them were as large as they could lift ; yet, when they reached 
the bottom, they appeared like pebbles, and they were obliged 
to watch their course very steadily to perceive them at all.'" 

The party separated into two divisions; one pursued the 
path along the edge of the crater, towards the sea-shore. 
The path was in many places dangerous, lying along narrow 
ridges, with fearful precipices on each side ; or across deep 
cbasms and hollows, that required the utmost care to avoid 
falling into them, and where a fall would have been certain 
death, as several of the chasms seemed narrowest at the sur- 
face. In one place they passed along for a considerable dis- 
tance under a high precipice, where the impending rocks 
towered some hundred feet above them on their left, and the 
appalling flood of lava rolled almost beneath on the right. On 
this side they descended to small craters on the declivity, and 
also to the black ledge, where they collected ft number 




Volcanic Character of the Island of Hawaii. 8I7 

beautiful specimens of Uva, generally of a black or red co- 
lour, light, cellular, brittle, and shining. They also found a 
quantity of volcanic glass, drawn out into filaments as fine as 
human hair, and called by the natives rouoha o Pele, (hair of 
Pele.) It was of a dark olive colour, semi-transparent, and 
brittle, though some of the filaments were several inches long. 
Probably it was produced by the bursting of igneous musses 
of lava, thrown out from the craters, or separated in fine spun 
thread, from the boiling fluid, when in a state of perfect fu- 
sion, borne by the smoke above the edges of the crater, and 
thence wafted by tlie winds over the adjacent plain, for they 
also found quantities of it at least seven miles distant from the 
crater. They " entered several small craters that had been 
in vigorous action but a short period before, marks of very re- 
cent fusion presenting themselves on every side. Their size 
and height were various, and many, which, from the top, had 
appeared insignificant as mole-hills, they now found twelve or 
twenty feet high. The outsides were composed of bright 
shining lava, heaped up in piles of most singular form. The 
lava on the inside was of a light or dark red colour, with a 
glazed surface, and in several places, where the heat had evi- 
dently been intense, they saw a deposit of small and beauti- 
fully white crystals. They also entered several covered chan- 
nels, down which the lava had flowed into the large abyss. 
They were formed by the cooling of the lava, on the sides 
and surface of the stream, while it continued to flow on un- 
derneath. As tlie size of the current diminished, it had left a 
hard crust of lava of various thicknesses over the top, sup- 
ported by walls of the same materials on each side. The in- 
terior was beautiful beyond description. In many places they 
were ten or twelve feet high, and as many wide at the bou 
torn. The roofs formed a regular arch, hung with red and 
brown stalactitic lava, in every imaginable shape ; while the 
bottom presented one continued glassy stream. The winding 
of its current, and the ripple of its surface were so entire, that 
it seemed as if, while in rapid motion, the stream had sudden- 
ly stopped and petrified, even before its undulated surface 
could subside. They travelled along one of these volcanic 
chambers to the edge of the precipice, that bounds the great 
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crater, and looked over the fearful steep down which the fiery 
cascade had rushed. In the space where it had fallen, the Is- 
va had formed a spacious basin, which, hardening as it cod- 
ed, had retained all those forms, which a torrent of lava, fid- 
ling several hundred feet, might be expected to produce on tin 
viscid mass below.^ 

Large rocks were scattered around, of four or five tou 
weight, which appeared to have been thrown out in the vol- 
canic eruptions. 

Within one hundred yards of the great crater, is another cf 
about half the size, called little Kirauea. *' Its side^ wa< 
covered with trees and shrubs, but the bottom was filled witk 
lava, either fluid or scarcely cold, and probably supplied by 
the great crater, as the trees, &c. on its sides, showed that it 
had remained inany years in a state of quiescence.^ It was 
stated that there were many others in the neighbourhood. 

So hot are the ground and the air and vapours issuing from 
it, that the natives formerly cooked, by these means, (and it 
would have been considered as impious to do it by any otlier,) 
the various sacrifices offered to Pele ; and even food for o^ ' 
dinary purposes is always cooked here, simply by burying it 
in the ground. This is done by the wood-cutters and by the 
bird-catchers. 

3. Account of the Effects of the Earthquake of the \^th No- 
vember 1822, in the Gold Mine of El Broiice. 

I visited the gold mines of El Bronce de Petorca, acoom^ 
panied by a very intelligent Chilian miner, who, with several 
of his comrades, was in a mine on this lode a hundred fa- 
thoms deep, when the great earthquake of the 1 9th of No- 
vember 1822, which almost destroyed Valparaiso, took place. 
He told me, that several of his comrades were killed, and 
that nothing could equal the horror of their situation. 

He said, that the mountain shook so, that he could scarcely 
ascend ; large pieces of the lode were falling down, and every 
instant they expected the walls of the lode would come to- 
gether, and e* ' ish them, or shut them up in a prison 
from which i er could liberate them. He add- 
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^, that wlien he got to the mouth of the mine, the scene was 
very little better ; there was such a dust, that he could not see 
^s band before him ; large masses of rock were rolling down 
Uie side uf the mountain on which he stood, and he heard 
them coming, and rualiing past him, witliout being able to see 
how to avoid them, and he therefore stood his ground, afraid 
to move. Id almost all the mines which we visited in Chili, 
we witnessed the awful efiects of these earthquakes, and it was 
ttEtonishing to observe how severely the mountains had been 
shaken. — Captain Head's Rough Notes on the Pampas. Lon- 
don, 182a 

4- Account of the Lake of Ybera, formed hij inJiUratUm from 
the River Parana. Jiy M. Akara. 
On the river Parana, there is a chain of rocks situated in 27° 
27' 10" of north lat. and 5^° of west long. ; but the passage ii 
always free for small boats, when the river is large, so that 
the Parana is navigable from the confluence of the Ygazu to 
the sea. Near this is the Lake Ybera. It is thirty leagues 
wide to the north, parallel to the Parana, to which it closely 
approaches, without having any visible communication with 
this river. It extends thirty leagues to the south, where it 
forms what is called the gorge of Yuquicua, and afterwards, 
widening in proportion as it advances to the south, it termi- 
nates by forming the river Miriuay, which is a considerable 
one, and which throws itself into the Uruquay, From Yu- 
quicua the banks of the Ybera have a westerly direction for 
thirty leagues, and there issue from it three rivers, viz, that 
of St Lucie, the Corrientcs, and the Bateles, which one can 
never pass, and which throws itself into the Parana. The 
lake of Ybera receives neither river, nor brook, Tior sprittg. 
It subsists the whole year witiiout almost any variation ; and 
it is in a great measure fliled with aquatic plants, and even 
with some trees. It is kept up, however, by tlie simple fil- 
tration of the waters of the Parana, which is without example 
in any other part of the world. This filtration furnishes not 
only the water of four large rivers, but also that which ia 
led off by evaporation from a surface of at least 4000 
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square sea miles, and which cannot be estimated below 70^XW 
tons a-day, according to Halley. 

I have read in some manuscript historians of the Jesoiti) 
that in the interior of the lake Ybera, there lived an Indin 
nation of pigmies, and a very detailed description of it k 
given. But all thb is false, and has no more reality than tliit 
empire which is supposed to exist in the middle of the lake d 
Jarages. The Ybera is a great extent of water, which k 
some places forms a true lake ; but the larger portion of it b 
filled with plants, so that it is impossible to explore the inte- 
rior of it either on foot or on horseback, or in a boat. Its 
situation, and the general disposition of the country, indicate, 
that the river Parana formerly traversed this lake, and that it 
afterwards divided itself into the four rivers which now flow 
out of it — Voyages dans VAmerique Meridionale^ par Doo 
Felix de Azara, torn. i. p. 80 — 82. 

3. Account of the Cavern of Pianino^ in Camicia, 

For about a quarter of a mile we followed the course of the 
stream upwards through the narrow dell, bounded on both 
sides by bold rocks, and tufted with luxuriant underwood. 
A long array of corn and saw-mills succeeded. Above the 
last of them, the dell is terminated by a semicircle of bold and 
lofty precipices, in the middle of which an enormous archway, 
almost as regularly formed as if hewn out by the hand of art, 
opens a way into the entrails of the mountains. Through 
this majestic portal, the river Lay bach pours itself forth at 
once from the bosom of the earth, and spreads out its waters 
to the day in an ample basin, which extends on both sides to the 
walls of rocks that bound the dell. The stem of a huge fir, 
hollowed out like a canoe, furnishes the only means of reach- 
ing the entrance, for the waters of the basin not only wash the 
precipices, but, as was evident from the hollow sound of the 
waves, have undermined them. A miller's man guided this 
frail bark with a wooden shovel. The whole passage to the 
opening does not exceed a hundred feet, and if one sits quiet- 
ly, danger is out of the question. 

This naturp^ -"* '^ay is about twenty feet wide, and twice 
as high. It ""urved. A few steps forward, and 
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it enlarges itself into a cavern of magnificent dimensions and 
wonderful regularity of form. There are not many traces of 
sialactitic ornament. The gigantic walls and vaulted roof stand 
in tlieir natural grandeur, unadorned and overpowering. No- 
thing seems to support the enormous weight of mountain 
above; it rises from the earth gradually and regularly, bend- 
ing itself into a majestic natural cupola. The effect is aided 
by the circumstance, that, owing to the spaciousness of the 
entrance, no part of the dome remains in darkness; the eye 
takes in the whole at once. 

Except during inundations, the river does not occupy the 
whole of the floor of the cavern. The bottom is irregular, 
sloping down from the one side to the other. The upperpan 
was now dry, in consequence of the long continuance of dry 
weather, and consisted entirely of sand, a deposition from the 
overflowings of the stream, which, when inundated, occupies 
the whole width of the portal. The course of the river can- 
not be followed far into the bowels of the mountain. At the 
extremity of the cavern it suddenly turns round to the left. 
The cavern itself is no longer a vault, but a narrow passage ; 
the roof sinks down ; light disappears ; and the sound of tlie 
water announces that it is flowing over an uneven and inter- 
rupted channel. From the moment it enters the cavern its 
course is slow and tranquil, and it pours itself without noise 
into the deep sunk mountain basin, which, imbedded among 
precipices, varies in depth from 13 to 35 feet. 

But its troubles are not yet past. Flowing from the basin 
over the artificial embankment erected to raise its waters to 
the necessary elevation for the mills, it continues its course 
northwards through the valley. Scarcely, however, has it 
reached the northern extremity, when the earth again gapes 
for it, and swallows it up, not through a bold aperture tike 
that which it has quitted, but through numerous small in- 
sidious rents and crevices. It is lost for nearly nine miles, 
pursuing its course under ground. It finally bursts forth 
again at Upper Laybach, where the hilly country sinks down 
into the wide plain which surrounds Laybach itself; and in 
the neighbourhood of the latter, it takes refuge from all its 
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subterranean foes, by joining its waters to .those of the more 
formidable Save. 

The origin of this subterraneous river, which during the 
thaws in the beginning of summer, and the rains of autumn, 
pours forth from the jaws of the cavern at Planina a mass of 
water so much superior to the capacity of the apertures which 
drink it up at the northern extremity, that the whole valley, 
bounded as it is on both sides by rocky eminences, is convert- 
ed into a romantic lake, has not yet been satisfactorily ascer- 
tained. The more general opinion holds it to be the Foick, 
a river which throws itself into the mountain at Adelsfaog, 
about nine miles south of Planina, and at a considerably high- 
er elevation. This is likewise the more probable hypothec 
The body of water in both, at the time I saw them, was alike^ 
and its somewhat muddy colour was the same. The conne 
of the Foick, where it disappears in the mountain at Adds- 
berg, is to the north ; Flanina lies inlhe same direction, and 
much lower. According to the other hypoth^s, which hai 
been started of late years, the Foick, instead pf reappearing 
through the portal of Flanina, and sending its waters by the 
Save and the Danube to the Black Sea, turns to the westward 
beneath ground ; reappears, after a subterraneous course of 
twenty miles, in the sources of the Wippach, on the western 
confines of Carniola ; pours itself under this name into the 
Lisonzo, and is thus finally lost in the Adriatic. The Foick 
being thus disposed of, the river of Planina is declared to be 
a subterraneous outlet of the neighbouring lake of Zirknitz. 
The hypothesis is entirely gratuitous. The Wippach, it is 
true, has a similar origin ; but we have the Idria, the Jersen, 
and various other streams in every corner of these calcareous 
hills. It is said, that pieces of wood and other light bodies 
which have been thrown into the Foick at Adelsberg, have 
reappeared in the Wippach, but such on dits are always of 
doubtful credibility. It is said, for instance, that a travelling 
cooper, who had suffered shipwreck in the Strtidely or whirir 
pool of the Da""^'^ ^bove Vienna, afterwards found part of 
his equipage ^^e lake of Neusiedel in Hungary, 

and the peop v still believe that a subterraneous 

communicatic the river and the lake. If the 
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cavern of Planina be an outlet of the lake of Zirknitz, its 
waters ought to disappear when the lake is dry ; but the wa- 
ters of the Laybach never fail entirely, — RusaeWa Tour in 

Germany, vol. ii. 

6, Account of the Lake g/" Zirknitz supplied by Subterranean 
Streams. 
The lake of Zirknitz lies in a higher ridge of eminences, 
about eight miles to the eastward of Planina. It is not remark- 
able either for its size or beauty. When full, it is just like 
any other large piece of water; and the rocks whicli surround 
it are too bare and iinifoiTn to be picturesque. Its celebrity 
is due solely to the periodical flux and reflux of its waters from 
and into the breach of the mountain. It is scarcely worth vi- 
siting except when the departure of its waters has left unco- 
vered the orifices of the conduits from which they issue, and 
through which they disappear; for it is only then that any 
idea can be formed of the natural machinery by which its phe- 
nomena are produced. It is about six English miles long, 
and three broad. It is imbedded among ridges of limestone, 
the predominating fossil in the mountains of this part of Car- 
niola. On the approach of midsummer, in ordinarily dry sea- 
sons, when the snow has disappeared from the neighbouring 
mountains, its waters begin to decrease. If the weather con- 
tinues dry, the diminution proceeds rapidly, and in a few weeks 
the whole mass is drained off. A rank vegetation springs up from 
the mud which remains behind. The peasants, if the summer 
promises well, sow grass, or perhaps rye, on the exterior part 
of the abandoned bed. In a couple of months they are mow- 
ing grass where the dark waters of the lake were formerly 
spread out ; and the sportsman shoots game wliere, but a short 
time before, he was fishing pike. When the lake is entirely 
gone, the caverns through which it lia^ fled become visible, 
sinking into the mountains, some on the side, and others in the 
bottom of its bed. They all lie towards the northern bank ; 
they vary in size. Though some of them can be entered, they 
are not practicable to any extent. Water, or the narrowness 
and lowness of the passage, uniformly arrests your progress. 
So far as they have been traced, they all descend. 
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On the southern side, the bottom and bank of the lake jiwd 
into a similar set of apertures, through which, as the nuns set 
in towards the end of autumn, water begins to rise. It con- 
tinues increasing in quantity, and gradually fills the deeper 
hollows of the deserted bed. Even some of the openings oo 
the' northern side, which had assisted to drain the lake, now 
send forth their stores from beneath to fill it. As the raim 
continue, the waters issue from these apertures with such im- 
petuosity, that pike are said to have been frequently taken, 
wounded and disfigured in a manner which could only be ex- 
plained on the supposition, that the violence of the subtem- 
nean streams had dashed them to and fro agiunst the rocks of 
the hidden passage, through which it hurries them up from deep- 
er reservoirs, before they emerge into the lake. So soon as the 
waters begin to appear, the birds which had nestled in the Imig 
grass seek another refuge ; the peasant removes in haste wlu^ 
of his hazardous crop may still remain within the margin of 
the basin ; and within as short a time as that in which it had 
retired, the lake is again there in all its former extent, and 
stocked with its former inhabitants. 

The length of the time in which it remains dry, depends en- 
tirely on the comparative dryness of the season. The waters 
ran off in the summer of 1821, returned toward the end of No- 
vember, and ran off a second time in the end of February 18^ 
not, indeed, an ordinary occurrence, but perfectly natural ; be- 
cause no rain had fallen from the beginning of January, and 
the snow on the higher mountains still continued to be frozen. 
Sometimes, again, when the summer is decidedly what may be 
called a wet one, the Jake does not retire at all ; all proofs that 
the sources of its waters are not subterranean, although the 
channels which conduct them into this basin are subterranean. 

The phenomena of this lake, therefore, do not seem either 
to be of very difficult explanation, or to deserve the astonish- 
ment with which many travellers, and some naturalists have re- 
garded them. The whole ridge of mountains consists of a veiy 
porous calcareous rock, through which the rains and melted 
snow easily )- It is traversed, likewise, internally by 

innumerable Ties and caverns, in which the wa- 

ters unite th ?ams, and pursue their subterra- 



neaus course, till they issue from the mountain into some lower 
open hollow, as in the valley of Pianina, or here ia the Jake of 
Zirknitz. The quantity and size of the fish, which retire with 
the lake into the caverns beneath, and return with the return- 
ing stream, prove that there must be capacious reservoirs with- 
in the bosom of the mountain, in which they can exist and pros- 
per. 

Where the outlets of the lake finally discharge their waters 
cannot, of course, be easily traced, because iheir subterrane- 
ous channels cannot be followed ; but the whole country, from 
the northern limits of Carniola to the shores of the Adriatic, 
from the caverns of Pianina to the sources of the Timavus, is 
so full of streams, whose first appearance above ground implies 
a previous subterranean course, that there is no difficulty in 
accounting for the disappearance of the lake. The Jersero is- 
suing from the cave of St Cantian, the Idria bursting from the 
mountains not far from the mines, the Wippach rising in the 
same manner farther to the westward, are, in all likelihood, 
outlets of the Zirknitz. And what is there improbable in the 
supposition, that even the Timavus itself draws part of its 
Ii'stores from this alternating reservoir ? — RuaaeVs Tour in Ger- 



Aet, VII. — Description of an Instrument for Measuring the 
Comparative Expansibility g^ Meltds and other Solid Bo- 
dies. By Mr James Nasmyth. Communicated by the 
Author. 

This instrument consists of a glass tube, about one inch in 
diameter, and about four inches long, sealed at one end. To 
this tube is cemented a brass cap, the top of which is made to 
screw off. To this top or cover is cemented a glass tube, about 
three feet long, (such as that used for thermometers,) open at 
each end. A scale of inches and tenths is attached to this tube. 
In order to operate with this instrument, equal bulks of each 
of the metals to be operated upon is to be procured, of such 
dimensions as just to fill the glass tube A, Plate IV. Fig, 3, 
but not tightly. The tube A is then to be filled with water at 
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tonpcnUure 00^. One of the peces of metai is iheD to be in^ 
troduced (lead for instance ;) the cover D, with its tube and 
flccde, is now to be screwed on, and the water that renudna in 
the tube A is to be made to stand at the beginniiig of the 
aeale, by screwing the small scfbw C into it The tube A and 
its contents being at temperature 50^, the apparatus is then 
ready for an experiment* The tube A and its contents is then 
to be heated to 100^, by immerung it in water at that temper- 
ature. The lead will now expand and force the water up the 
tube £, for example, to twelve inches. The lead is now to be 
removed, and the next piece to be introduced, (tin.) All things 
being in the same state as at the commencement of the former 
teperiment, the apparatus is again to be heated to 100^ ; the tin 
and water will ttow expand to six inches. From this we may in* 
fer, that lead is twice as expansible as tin. The same c^pera^^ 
tion is to be repeated with each of the other metals or solid 
bodies under triiU. 

By knowing, also, the contents of each inch of the bore of 
the tube E, by deducting from the expansion of both the wa« 
ter and metal, that of the water alone, which must be previous^ 
ly ascertained, we may be able to tell the total expansion of 
each of the substances in parts of cubic inches. 



Art. ym.-^ObBervaticms on the Mean Temperature of the 
Earth Git Sydney^ made in the year 1824 and 1825. Com- 
municated to tte Editor by Sir Thomas Makdougall 
Brisbane, K. C. B. F. R. S. London and Edinburgh. 

Among the numerous and important scientific inquiries insti- 
tuted by Sir Thomas Brisbane in New South Wales, those 
relative to the mean temperature of the earth hold an impor- 
tant place. The following annual series of observations on 
the temperature of deep wells, is doubtless the most complete 
that has ever been made, and affords interesting data for va- 
rious scientific speculations. 

The mean temperature of the earth at Sydney, as obtained 
from the last co ' 63°.8, differing only the fraction of 
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a degree from GS*, the temperature deduced from Dr Brew 
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ster's formula. 




By another set of observations. Sir Thomas had found that ^H 


the mean temperature of the earth at Paramatta was only ^H 


61°9, though almost in the same latitude ; and though the ^H 


depth of the thermometer in the bores was at an average not ^| 
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r feet, and hence ^H 


other hand made at depths of eighty^fm 


there is reason to believe, that this excess of the temperature of ^H 
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owing to the depth at which the observation was made, and ^^| 


consequently to the same cause which occasions a rise of tern 
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perature as we descend into deep mines. 
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We are aware, that there is a great difference between th 
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mean temperature of the atmosphere at Paramatta, and at ^^ 


Sydney, but this cannot explain the increase of heat at Syd 
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ney, at a depth of 84 feet. ^H 
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Abt. IX. — Account of a Vof/age to Madeira^ Brazil, Juan 
Fernandez, and the Gallipagos Islands, performed in 1824« 
and 1825, mth a view of examining their Natural History. 
By Mr Scouleb. Communicated by the Author. (Con- 
tinued from Number xi. p. 73.) 

On the 6th August we left Nootka, and directed our course 
for the Straits of Juan de Fuca, concerning whose existence 
there has been so much discussion. On the southern side of 
the straits, we saw the village of Tatoach, and many canoes 
came off to the vessel. Some of these people had been at 
Fort George, and seen some of the people we had on board. 
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so that friendship was soon established between us. They 
were, however, very uneasy, as they did not wish to venture 
far from their own coast, on account of the Clayoquats and 
Nithnatsof the opposite coast, with whom they were at war, for 
the purpose of obtaining slaves. One remarkable circumstance, 
with regard to these Nichasi's, is, that many of them were cloth- 
ed in blankets of their own manufacture. The wool they em- 
ployed was obttuned from their dogs, but we could not learn 
by what method they succeeded in weaving them. They 
seemed sufficiently comfortable in their dogVwool blankets, 
and Iiad dyed them of various colours. They said they kept 
all their white dogs in a small island about two miles from 
the mtun land, and fed them regularly every morning ; and 
by this means they preserved their breed of dogs producing 
white wool. Their dogs differed much in their appearance 
from those of the other Indian tribes ; the ears were more pen- 
dulous, and they had more the appearance of spaniels than of ^^ 
the native dogs of America. ^^M 
9th. — The country, on both sides of the straits, liad the ^^M 
most beautiful appearance of any part of the coast we had ^H 
ever seen. It abounded in beautiful towns, interspersed with ■ 
trees, and in some of the finest shrubs of American growth; and 
the numerous villages we saw, showed that the country abound- 
ed in the necessaries of life. In the afternoon, wc anchored 
in Port Discovery, where we were visited by many canoes from 
tlie Indian village. This tribe was named the Klallums, and ^^ 
were superintended by an old chief called Squastin ; and be- ^^H 
cause some of his people had been kindly received at Fort ^^H 
George, he behaved in the most friendly manner. During the ^^ 
five days we remained here, the old chief visited us every morn- 
ing, bringing with him a present of berries of the Gualtheria 
thallon, salmon, and shell-fish. In return for his hospitality, 
he was very anj^ious we should assist him in making war on 
the tribes farther up the straits, and was at great pains to per- 
suade us, that we would meet with a people who would prove 
extremely hostile, and would poison all the provisions they 
sold us. To these representations of the chief we paid little at- 

Itention. In the neighbourhood of their village, we saw many ^^^ 

of those poles, so well described by Captain Vancouver, They ^^M 
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were about eighteen or twenty feet in height, and were m^ 
ported by three shorter ones. We were at a loss to conjectme 
the use of these sticks, and our inquiries among the IndiaAl 
produced but little information on this subject. The most 
probable opinion is, that they expose the heads of their yan- 
quished enemies on them. This opinion is supported by Cap- 
tain Vancouver, who saw human heads affixed to them near 
Port Townshend ; and I think it is probable, that these people, 
notwithstanding their peaceable and friendly conduct towards 
us, are extremely revengeful. In most of the canoes, we saw 
spears about ten feet long, furnished with iron points, and or- 
namented with the hairs of tlieir enemies. If these poles be 
the monuments of savage vengeance, it is at least pleasant io 
know, that the practice is confined to a very limited district, 
and that a motive of avarice will generally prevent these tribes 
from using their prisoners cruelly, as slaves constitute their 
principal source of wealth. The Klallums of Port piscovery 
were much less covetous than the people of Nootka, and the 
numerous presents of provisions they gave us, supported the 
ship^s crew, and they were grateful for every thing we chose to 
give them in return. When we consider the abundance of 
provisions this beautiful country affords, we shall not be sur- 
prised at the great population it maintains ; and, probably, no 
Indians in North America have less difficulty in procuring 
their food than the tribes from the Gulf of Georgia to the 
Columbia River. The sea yields an abundant supply of fish- 
es of the most delicious kinds, as various species of mullet, 
turbot, and cod ; every rivulet teems with myriads of salmon ; 
and the meadows and forests produce an endless variety of 
berries and esculent roots. The collection of the latter forms 
the occupation of the women and children, while the men are 
occupied in procuring the former, and both are carefully dried 
for winter stores. About the end of September, they quit their 
summer residence on the coast, and retreat into the interior of 
the country, where, in addition to their winter stock, they kill 
abundance of otters, beavers, and elks, whose skins afford them 
clothing, or the means of obtaining European articles. They 
return to the coast i the beginning of April. 

14th. — We left "lallums of Port Discovery, and 
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coasted along this fine country. As we approached the Noot- 
Isa side, two canoes came off to us belonging to a famous chief 
named Wascatatchy, who, from his propensity to travelling, 
was well known over a great extent of country. He often 
travelled from his residence on De Fucas Straits to visit the 
fort, as he did not wish to sell his skins through any of his 
countrymen, in whose honesty he placed little confidence. His 
journeys did not always terminate when his buisness was con- 
eluded ; but he had ascended the Columbia as far as the falls, 
and vifiiled tribes whose language and manners differed entir&i 
ly from those of his own people. Probably no Indian inhth 
biting De Fucas Straits, had ever been nearer the Kocky Mouii~ 
tains. 

1 5th.— We anchored in Strawberry cove of Vancouver, and* 
as the country here was uninhabited, employed the time in 
wandering through the woods and collecting plants. Next day 
wc proceeded down the Gulf of Georgia, and remained two 
days near an Indian village. As the people were or terms of 
friendship with the natives of Port Discovery, we were kind- 
ly received, and they presented us with two newly killed be». 
vers, which afforded us an agreable repast after living so lon|; 
on salmon. These poor people received our presents so thank- 
fully, and a good understanding was so well established, that 
we resolved to venture ashore among them. On landing, some 
children which had been amusing themselves scampered away 
on our approacli. I hastened to a saline marsh near the vil- 
lage which afforded some interesting plants ; and in dry situa- 
tiona we found plenty of the yellow-flowered myosaiis which 
grows so sparingly on the Columbia. During the time we 
were ashore the Indians examined our conduct with the moat 
eager curiosity; but the astronomical instruments surprised 
them most, and they inquired if we gained information in the 
aun of the friendly or hostile diEpoaittuns of the tribes we were 
next to visit, «r performed these enchantments to cure some 
sick person. 

On leaving this peaceable tribe, (the Summus) we proceeded 
to Point Roberts. In this situation the const is low and marshy, 
and covered with rushes and willows, but we had been inform- 
ed that there was a very numerous clan in this place. Before wc 
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saw any of them a canoe arrived from Squastin and his aIH69 
to warn us against the insidious Indians we would soon see. 
This only convinced us of the inveterate enmity that subsisted 
between the different tribes, and of course the advice was little 
regarded, and the plausible story they invented, that these In- 
dians were preparingto attack the vessel, was equally unsuccessful. 

20th.-- These Indians arrived to day, and we were on friend- , 
ly terms with them, notwithstanding the tales which had been 
told us to their disadvantage. They belonged to the allied 
tribes of the Cowitchen and Yucualtah. The name last mention- 
ed bears a strong affinity to the Indian name of Nootka. The 
chief Chassia came on board ; he behaved ^n a very friendly 
manner, and informed us that he had once seen white men in 
the interior, and in the canoe of this chief we saw a man deep- 
ly marked with the small pox, the only Indian we had seen on 
the north-west coast with marks of this disease. The rarity 
of such an occurrence proves how fatal this disease-must have 
been among them. This disorder broke out among the 
tribes in the vicinity of Hudson^s Bay, and spread in every di- 
rection among the Indians, depopulating the country in its 
progress. Even the Indians behind the rocky mountains were 
not secure from its entrance; and its ravages were*(Hily ar- 
rested at the shores of the Pacific. The natives of the Colum- 
bia remember it with terror ; and the name of the disease has 
been sufficient to deter hostile tribes from plundering the 
traders. The disease must have been extremely fatal among 
the Indians ; and it accounts for the depopulated state of the 
coast, which did not escape the acuteness of Captain Vancouver. 
He found in several places great quantities of bones, and many 
canoes coirUiining five or six skeletons, which were no doubt in- 
terred at that unfortunate period. 

26th. — While near Point Roberts, I made several excur- 
sions, and as we were under no apprehension from the Indians, 
we did not hesitate to venture among them, and to employ 
one of them in carrying my box, an office which they were eag- 
er to do, as they always expected some little present to reward 
their diligence. As our business in the Gulf of Georgia was 
now completed, w^ ' '^ ^ ^ Yucualthas and anchored in the 
afternoon near the old friends the Summus. We 
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then landed at tlieir village but found the chief was absent ; his 
people however received us with much kindness. The village 
is finely situated on a smalt dry plain, surrounded on the north 
and east by a forest of pine and cedar trees, and exposed to the 
genial inflaence of the westerly breezes. The number of 
houses amounted to twenty, but they wore very large. The vil- 
lage might contain about S50 inhabitants. The houses had 
sloping roofs of fir and cedar planks, and thatched with mats 
of Typha lati/hlia. Nearer the shore there were several large 
shades for drying fish, and frora the immense quantities of dried 
salmon we saw, there was little probability they would have to 
encounter the horrors of famine the ensuing winter. The 
method of preparing the salmon was very simple. The ver- 
lebrffi and intestines are taken out, and the fish is split into four 
thin slices, which are dried in the sun. To preserve the salmon 
roe they make bags of the fish's skin, and then fill it with roe 
and preserve it for winter use. When opened the smell !a 
most disgusting, but this species of caviar is keenly relished by 
the Indians. After satisfying our curiosity, I wandered through 
the woods, attended by the litde children. It was with satisfac- 
tion we reilected, that through mild treatment we had gained 
the good-will of every tribe we had visited. On embarking we 
found the Indians busy in removing the planks of their houses 
to their winter abode. While continuing our voyage through 
the straits, canoes came oft" from every quarter, bringing plenty 
of salmon and holibut, and eager to obtain in return, needles, 
fish-hooks, and small knives. 

The different tribes who inhabit De Fucas Straits, and tlie 
Gulf of Georgia differ very little in their habits from the Co- 
lumbian aborigines. The practice of flattening the heads of 
their children is universal. They are much addicted to paint- 
ing themselves, and the paints they use are red ochre, charcoal, 
and pulverized mica. They make regular lines on their faces 
with these articles, which give:) them a most disagreeable ap- 
pearance. They apply great quantities of grease to their hair. 
Their dresses are very various. Some had blankets of dogV 
wool, others had robes made of raccoons and elk skins, and very 
few had English blankets. The women, as in all other places, 
wore petticoats of straw, or of the prepared hark of the cedar. 
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Aa iron is very scarce among them, iheir arrows are geDerally 
pointed with bone or with pieces of muicie shells. 

On the 3d September we crossed the bar of the Columbia, 
and again anchored in Baker's Bay. Next morning I set out 
for Fort Vancouver to join my old associate Mr Douglas. 
As we passed Cheenook Point we saw the burying ground of 
Comcomly, where, within two years, this unfortunate old chief 
has deposited the bodies of eight individuals of his once nu- 
merous family. 

The canoes in which the bodies were deposited were cover- 
ed with the laced coats, siiks, blankets, and other articles the 
deceased possessed, and had a remarkably melancholy appear- 
ance. The Indians, like the ancient inhabitants of Britain, de~ 
posited the arms of the dead along with their body. Kach of 
Comcomly's sons had a fowling piece by his side, and a loaded 
pistol in each hand. The bodies are annually uncovered by 
the old chief, and if necessary, wrapped in new blankets. For- 
merly the Cheenooks used to live in this place, but dnce it be- 
came a burying-place, it has been abandoned by the Indians- 
As it was sunset before we left the ship, we had to travel all 
night, and in the morning we breakfasted on a small alluvia 
island, about twenty miles from the ship. At this place I had 
a few minutes to botanize, and, although the seasoa was far ad- 
vanced, we found some curious plants. The wapitoor Indian 
potato grew in abundance. Valieneria grew in the mud of 
the river, and I also found a beautiful Sisyrinchvum with yel- 
low flowers. On arriving at Fort Vancouver we were kindly 
received by all the gentlemen. Mr Douglas wos just return- 
ed from a short excursion he had made to the interior. While 
I liad botanized along the coast, from the Columbia in lat. 4S. 
N. to Queen Charlotte's island in 52, Mr Douglas had taken 
a most extensive range in a different direction, and through a 
very different country, so that our respective herbariuras 
contained entirely different sets of plants. His first excursion 
had been up the Multuoma or Wilhaniut river, which takes a. 
southerly course from the Columbia. He followed this rivet 
for about fifty miles in a country abounding in salt springs, and 
where the Indians cultivate the Kicotiana rustica. His next 
journey was to the fails of the Columbia, where he found a 
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rich country for the botanist, and saw a. race of Indians who 
differ entirely in language and habits from the Indians of this 
coast. They inhabit the immense plains of the interior, aad 
their principal wealth consists in theirnumerous herds of horses, 
so that, in some respects, they may be called a pastoral people, 
analogous to the inhabitants of the plains of northern Asia, 
though inferior in civilization. 

D uring my stay at the fort, our time past pleasantly away 
in making excursions, arranging our collections, and procur- 
ing specimens of the animals of the country. While thus em- 
ployed, one of the most respectable of the Indian chiefs re- 
quested our medical aid to his brother who was sick. The 
sick <:bief was named Tutilliham, and had the reputation of 
being the greatest warrior on the Columbia ; he was unfortu- 
nately in the last stage of an enieritic affection, and, after ex- 
plaining this to his friends, we gave such medicines as might 
palliate his complaint; but he died in a few days. One of 
the symptoms he had, was a small tumour situated on the right 
side, below the liver, 'i^his circumstance afterwards led to se- 
rious consequences, fur it was recollected that three months 
ago he had eaten at the house of a neighbouring chief, who 
pretended to great knowledge of medicine, a quantity of cha- 
inass roots, • which they now blamed as the cause of his death. 
In consequence of this opinion, the unfortunate chief was as- 
sassinated by the friends of the deceased chief. 

20th September. — I left Fort Vancouver to return to the 
ship, which was soon to sail, and on this occasion I cannot but 
mention the kind reception I had ever experienced there from 
Mr M'Loughlin, and the other gentlemen of the establishment. 
I saw with pleasure that tlie canoe I was to sail in was man- 
ned by Sandwich Islanders in the Company's service, and as 
they were less superstitious than the Canadians, I could exa- 
mine Mount Coffin with more freedom. Our arrival at this 
famous Indian cemetery, called by the Canadians Rocher dea 
Marts, was under favourable circumstances ; the day was stor- 
my, so that there was less risk of being interrupted by canoes. 
This hill is about ISO feet above the level of the river, and 
r covered by a few shjubs in some places. On its steep 
* Bulbs of PhatiiHsium etculenlum. 



1 

1 



I 



SM Dr Bf€Witer Oft <Ae jqpani^tNt qf 

* - ■ 

mA atted siUnmit no canoes were depoM te d» but tbcgr wcm 
all placed on the aide towards the river^ and in such a nuuincri 
that I suqpect it was intended tb^ should fid! into the water 
when they became decayed. Near some cSanoes thcte wen 
large boards painted with yarious figures, but generally that 
of the human face ; to the boards were affixed little Imndiei 
of feathers, and in some cases narrow slips of red doth. Od 
the top of many of the canoes th^ had placed wooden dishes 
such as they use in cooking their fish, and other domeatic utea- 
sBs. The bodies. with their ornaments were enveloped in 
mats of Typka kU^bttoy and the canoes covered with boirdi^ 
and secured by haying stones placed on them. On opemi^ 
one of these canoes of the dead, a large snake issued out as if 
to.repel all intruders on thiese melancholy abodes* and many of 
diese reptiles were seen around the other canoes. The oocor- 
rence of iserpents around the abodes of the dead is known in 
tSL countries, and sometimes attracted the attention of the poets. 
This method of depositmg the dead is peculiarly afistiiig; 
Eyery exertion of Indian ingmuity is exerted to diow tfatinr re- 
spect to deceased friends. Their most ynluable p t op ei iy is 
depodted along with them, and the solitude and wildneas of the 
places they select^ add much to these impressions. When once 
the body 'is placed in the place of the dead, the name of the 
deceased is never mentioned on any occasion, but they allude 
to him as the relation of some surviving friend. The feeling 
that makes them refuse to pronounce the name of their dead 
friends, prevents them from visiting their cemeteries unless on 
some very important occasion. The stormy weather that fa- 
voured my purpose of examining this curious spot continued 
without interruption till we left the Columbia, where we ex- 
changed its dense fogs and constant showers for a brighter sky 
and a more pleasing xlimate. 



Art. X. — On the separation of EpistUbite Jrom JETeulanditej 
08 demonstrated by optical characters. By Davib Bkbws- 
TEX, LL. D. F. R. S. Lend, and Sec R. S. Edin. 

Ik the eighth ] Journal we had the satisfaction 
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of printing a communication from Dr Gustavus Rose of Berlin, 
" on Epistilbite, a new mineral species of the Zeolite Jamily" 
This distinguished chemist, whose crystallographic and chemi- 
cal knowledge is well known, had separated the EpistUfntc 
from Heulandite on the authority of certain differences in 
their chemical composition, iheir hardness and specific gra- 
vity, and their crystallographic form. Professor Weiss too, in 
whose practised eye and theoretic skill every confidence may 
be placed, had previously regarded the Epistilbite as a new 
variety of foliated Zeolite; and Count Bournon, one of the fa^ 
thers of mineralogicol science, had likewise considered it as 
something new. 

With all this evidence in favour of the separation of these 
two species, we were not a little surprised at an ingenious and ' 
elaborate memoir, published by Mr Levy in the Philosophical 
Magazine for January 1827, in which he considers the iden- 
tity of the two minerals as almost demonstrated. In order 
that the nature of his arguments may be understood, we shall 
give the following comparative tables of tlie properties of the 
two minerals. 
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In order to compare the crystaUographic structure of the two 
minerals, Mr Levy assumes that the crystals of Epistilbite 
may be deiived from the primitive form of Heulandite ; and 
he then shows that this primitive form may be so modified 
as to give a secondary form very like that of Epistilbite. In 
this way he obtains the following angles : 

■ In thiB coiDparison, token from Dr Rose's paper, the eoila ia wanting 
in the Heulandite. Di Rose's second analysis of Epistilbite contains, how- 
ever, no soda ; but we think it has been omitted in the manuscript by 
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It is nut our intention to examine this ingenious result of 
Mr Levy's. We leave this task to Dr Rose, who will no doubt 
removesomeof the objections at least, which have been brought 
against the separation of Epistilbite from Heuluidite. Our 
Inject is to take advantage of the perplexity into which the 
crystal lographer and the chemist are respectively thrown ;— to 
direct the attenUon of the philosophical mineralogist to the di- 
lemma in which his science is thus placed, and to point out 
the influence of optical characters, and the singular facility of 
their application, in extricating a doubtfiil species from the 
arena, of contending opinions, and establishing it upon the basis 
of unquestionable physical principles. 

I have long ago shown that Heulanditc has two axes of 
double refraction ; that the principal axis is perpendicular to 
the planes of most eminent cleavage, and that the two systems 
of polarized rings are easily seen through a plate hounded by 
the cleavage planes. 

If we now take a plate of Epistilbite comprehended be- 
tween its planes of most eminent cleavage, and examine its 
structure by polarized light, we shall look in vain for the two 
systems of coloured rings. If the two plates are of equal 
thickness, it will be seen that the double refraction of the 
Epistilbite, in directions perpendicular to the cleavage planes, 
19 enormously greater than that of Ileulandite, the latter at a 
certain thickness giving the colours of the third order, while 
the former gives the white light of fixed polarization, and ex- 
hibits at its edges many orders of colours. 

This experiment, which can be made by the merest tyro 
in science, establishes between Heulanditc and Epistilbite a dif- 
ference of structure of such a decided character, as to settle for 
ever the question at issue. Had we merely shown that the two 
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tainerals were separated by certain constant differences in their 
refractive power, or in their double refraction, or in the incli- 
nation of their resultant axes, we might have expected that 
some mineraiogist^ would not appreciate the value of such phy- 
sical distinctions ; but when we have shown that the physical 
structure of the two bodies has entirely different relations to the 
single cleavage which so strikingly characterizes both, we an- 
ticipate the ready acquiescence of all classes of mineralogistfi. 

From this result, we may now return to consider the influ- 
ence of Mr Levy's process on the union of mineral species. It 
is obvious that the secondary form of one species may be de- 
rived by caiculaiion from the primary form of another species 
which never exhibits the same modifications, and yet the two 
species may be perfectly distinct ; and, consequently, the as- 
umilation of a real to a calculated secondary form can never 
be held as s proof of identity of species. To this it may be 
rephed, that, in the case of Epistilbito and Heulandite, the as- 
^milation is not perfect, and that the principle may still be 
HOund, though its failure may, in the present case, be admit- 
ted. This argument is plausible ; and wc should certainly at- 
tach some value to the principle, if all the other characters of 
the two species put in comparison concurred in establishing 
their identity ; but " the difference in the general appearance 
of Epistilbite from the ordinary crystals of Heulandite," ad- 
mitted by Mr Levy.^the existence of soda in the former, and 
its superior hardness and specific gravity, — arc points of diasi- 
milarity which cannot be overlooked in estimating the present 
application of the principle. 

Before concluding this notice, I cannot avoid directing the 
attention of mineralogists to the singular perplexity into which 
the crystallographer is thrown, by the discovery of Haytorite, 
a substance found in Devonshire, possessing a distinct crystal- 
line form, and exhibiting bright planes capable of having their 
inclination measured by the reflecting goniometer. These forms 
are considered by Mr W. Phillips and Mr Levy, two of our 
ablest mineralogists, to be psstidoTtwrphous, and the latter re- 
gards it as probable that they have had these forms impressed 
upon them in moulds, made either by crystals of Humboldtite, 
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a mineral not even found in England, or by sonde unknowi 
species.* 

If we admit this probability, which is inferred from the ab- 
sence of cleavage in Haytorite, then we are entitled to suspect 
that many of thCe old species, particularly those which have 
only one locality, and which are destitute of cleavage, such as 
Wagnerite and others, may also be pseudomorphous crystals^ 
deriving their form from that of an unknown species. When 
the forms of cleavage correspond with the external forms of 
the mineral, all perplexity is removed ; but if there should be 
no such correspondence, or no cleavage, the crystallographer 
is left in utter darkness. That which is merely external, and 
which, therefore, may be impressed by external causes, can 
never of itself be regarded as a secure ground for discrimina- 
ting mineral species. Those properties which are internal, 
which have their origin in the nature of the molecules of the 
body itself, or in their mode of aggregation, and which are^ 
therefore, incommunicable, and independent of all external 
circumstances, form the only secure basis of mineralogical das* 
sification. 



Art. XI. — Account of the Failu/re qfthe Suspension Bridge 
at Paris. By John Robison, Esq. F. R. S. iBdin. In a 
Letter to the Editor. 

Dkab Sir, 

I REGRET that I am unable to ^ve more than a very superficial 
reply to your inquiries relative to the failure of the Suspension 
Bridge at Paris, as I did not visit it after that event. On 
viewing it a few days before the accident happened, I saw 
enough to make me fear that it could not stand long ; the 
greatest resistance which the supports could oppose to the pull 
of the chains having already begun to yield to the load of the 
unfinished roadway. To explain this it is necessary to describe 
the mode of attachment adopted in this bridge, as it di£Pers 
essentially from any other which I have seen or heard of. 

The supporting chains in this case, instead of proceeding in 
the direction DE- Pln^o IV. Fig 4. to be inserted in a mass of 

* This curious treated in a subsequent article in this 

Number. 
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mRHonry, oi other immoveable fixture, were defleclcd perpen- 
dicularly downward at A, through hollow masses of building, 
at the bottoms of which they were made fast. In order to 
prevent these masses from being pulled inward, their sides next 
the bridge were supported by buttresses of masonry, which 
in their turn were sustained by platforms (as at C) resting on 
piles. 

If this construction bad been executed in strict consonance 
with the theory which indicated it, the platform C would have 
been at right angles, and the piles parallel to a line bisecting 
the angle DAB formed by the chaiii, but the difficulty of driv- 
ing piles when they deviate much from the perpendicular, pro- 
bably prevented this from being done, and the masses as exe- 
cuted had a tendency to a movement of rotation round the 
point C. It could hardly be expected, under such circum- 
stances, that this point should have remuned fixed, even in 
dry weather ; and, accordingly, it appears to have been from 
this part of the structure yielding inwards, that the whole gave 
way ; fortunately the scaffolding on which the roadway had 
been fonned, was still standing a few inches below it, and im- 
mediately relieved the cbiuns of a great portion of their load, 
so that httle damage was done to any part of the materials. 
The indication of approaching failure which struck me dur- 
ing my short visit to the works of the bridge, was a vertical 
fissure which had taken place in the masses AB, the sides on 
which the chains pressed having receded about an inch from 
the opposite ones. This showed, that though the bridge had not 
been fully loaded, the pull of the chiuns bad overcome both 
the resistance of the mass AC, and the adhesion of the mason- 
ry in AB. This had happened although the season had been 
remarkably dry, and it occurred to me that wet weather, by 
softening the giound, would cause a complete subversion. I 
ji jBuderstood afterwards (from report) that the great water main 
L from Chaillot, which passed between the masses and the bridge 
I about F, (and had perhaps contributed materially to their sup- 
I jport) had been broken across by their pressure, and that the 
escape of its water hastened the work of destruction. 

I may add, that considerable inconvenience seemed to have 
been experienced from the triple ranks of ch^ns having been 
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conducted bo close to each other. The uppermost rank b«iig 
most exposed to the direct influence of the 3un, acted as a 
shade to the lower ones ; it therefore expanded more than them, 
and Buhitided so as to lay both its own weight, and its share of 
that of the roadway, on the second rank. 

The workmanship of tlie chains and the whole detail of the 
bridge seemed excellent, and it appears certain that, if the usual 
metJiods of securing the ends of the chains had not been de- 
parted from, this bridge would have continued to ornament 
its beautiful site, and to be an honourable monument to the 
learned enginer who planned it. 
LcDgth of the bridge fhtm pillur to ptUar 

The width 

Height of pillars above the roadway 
I am, Dear Sir, 

Your very obedient servaat, 

John Robisc 
9 Athol Crescekt, Feb. 1827. 

P. S. — A detailed account of this bridge, and much valuable 
information, will be found in the interesting " Memoire suT 
les Fonts svspendus, par M. Navicr, Ingenievr en chef aa 
Corps Royal des Fonts et CAaiWSees."— Paris, 1823. 



Aet. XII. — Observations on the Bones of Hyenas and other 
Animals i'm the Cavern of Lunel, near Montpellier, and in 
the adjacent Strata of MaHne formation.* By the Rev. 
W. Bdckland, D. D. Professor of Mineralogy and Geolo- 
gy, Oxford. 

The cave of Lunel is situated in compact calcaire grassier, 
with subordinate beds of globular calcareous concretions, and 
the whole of the rock having something of an oolitic structure. 
In working a freestone quarry of this calcaire grosaier, the 

• Having alrtady (No. viii. p. 378) published a short description of 
ihia interesting caTpm, as examined by M- Marcel de Serrea, we are glad 
to be able to give an abalmct of Professor Bncklnnd's sccount of it, which 
wu read at the Geoli^cal Society on the I7lh November last, tiua 
abstract m token from the Phil. Mag. No. i. p. 66, Jan. 1S97. Professor 
Buckla&d visited the cave in March IBSQj and has established nearly ft 
perfect identity between the cavern of Lunel and those of England. 
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side of the present cavcm was accidentally jaid open, and con- 
siderable excavalions have since been made in it, at the expence 
of the present government, for the purpose of extracting its 
animal remains, which lie buried in mud and gravel, and of 
oearching for. the aperture through which all these extraneous 
substances have been introduced. These operations have ex- 
posed a long rectilinear vault of nearly 100 yards in length, 
and of from ten to twelve feet in width and height. The floor 
is covered with a thick bed of diluvial mud and pebbles, oc- 
casionally reaching almost to the roof, and composed at one 
extremity chiefly of mud, whilst at the other end pebbles pre- 
dominate. 

Some vertical fissures in another quarry of cakaire grassier 
a few miles distant, are filled with similar materials to those 
within the cavern, and containing occasionally a few bonea, 
sometimes cemented by calcareous Infiltrations to a breccia like 
that of Gibraltar, Cette, and Nice. These materials are simi- 
lar in substance to, and are uninterruptedly connected with, a 
superficial bed of diluvium that covers the surface of these 
quarries, and are identical with the general mass of diluvial 
detritus of the neighbourhood. Stalactite and stalagmite are 
of rare occurrence in the cavern of Lunel i hence neither its 
bones nor earthy contents are cemented with a breccia., 

On examining the bones collected in the cavern by M. Mar- 
cel de Serres and his associate M. Cristol, Dr Buckland found 
many of them to bear the marks of gnawing by the teeth of 
osaivorous animals ; he also discovered in the cave an extraor- 
dinary abundance of balls of album griECum in a high state of 
preservation. Both these circumstances, so important to esta- 
blish the fact of the cave of Lunel having been inhabited, like 
that of Eirkdale, as a den of hyenas, had been overlooked by 
the French geologists. The more scanty occurrence of stalac- 
tite, and the greater supply of album grcccum in that cavern 
than in those of England, are referred to one and the same 
cause, viz. the introduction of less rain water into the cave by 
iafU.tration than into that of Kirkdale ; in the latter cave a 
large proportion of the fecal balls of the hyenas t^pears to 
have been trod upon and crushed at the bottom of a wet and 
narrow cave, whilst at Lunel they have been preserved by the 
greater size and dryness of the chamber in which they lay. 
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M. Marcel de Serres has published a list of the animal re- 
miuiis contained in this cavem, which differ but little from 
those of Kirkdale. The most remarkable addition is that of 
the beaver and the badger, together with the smaller shaped or 
Abyssinian hyenas. For these discoveries we are indebted to 
the exertions of M. Cristol, a young naturalist of Montpellier. 

With respect to the bones of camels said to have been found 
in the cavern, Dr Buckland proved that the bone referred to 
does not belong to the camel. In some few parts of the dilu- 
vial mud there occur the bones of rabbits and rats ; and M. 
Cristol also discovered the leg of a domestic cock. All these 
were found by Dr Buckland to be of recent orig'm, not adher- 
ing to the tongue when dry like the antediluvian hones. The 
rats and rabbits are supposed to have entered the cave spon- 
taneously, and died in the holes which they bad burrowed in 
the soft diluvial mud, and Uie cock's bone to have been intro- 
duced by a fox through a small hole in the side of the cavern, 
vbich had been long known as a retreat of foxes, in the bottom 
of an ancient quarry. 

Some shells, similar to those which hybcrnate in the soil or 
fissures of the neighbouring rocks, are also found in the mud 
that filled the cave. The author considers that thismay either 
be the shells of animals that in modem times have entered 
some small crevices in the side of the cavern lo hybernate there, 
and have buried themselves in the mud ; or that they entered 
in more ancient times, and died while the cave was inhabited 
by hyenas, and lay mixed by the bones before the introduc- 
tion of the mud and pebbles ; or that they were washed in by 
the same diluvial water which imported there the alluvial de- 
tritus in which they are now imbedded. 

Dr Buckland draws a strong line of distinction between the 
mud and gravel of the caves and fissures, which he considei^ 
to be part of the general diluvium so widely spread over the 
adjacent country, and the local fresh water formations occur- 
ring also in the same neighbourhood of Montpellier ; and which 
diifer as decidedly from them, and bear to them the same rela- 
tion, that the gravpl on the summit of the Hcaden Hill in the 
Isle of Wight ' 'rata of fresh water limestone that 

lie beneath it- 

Xhc Author consider the epoch of the de. 




position of the remains of quadrupeds that have been found in 
some extensive quarries of stone aod sand in the Fausboiirg Si 
Dominique at Montpellier, imbedded in a very recent marine 
formation, which has been described by M. Marcel de Serres 
in the fourth vohime of the Linn. Trans, of Paris. 

In the central beds of this deposit the remains of the elephant, 
rhinoceros, hippopotamus, mastodon, ox, and stag, are found 
intermingled with those of cetacea, dugong, or kmantins ; they 
are more or less rolled, and are occasionally covered with ma- 
rine shells. Beds of oysters also, (pstrea craasissima of La- 
marck,) and barnacles, occur in horizontal and nearly parallel 
strata, amid the marine sand, and show that this deposition has 
taken place gradually, and at successive though short intervals, 
rather than to have resulted from a sudden marine eruption. 
The period of the deposition is supposed to have been that 
which immediately preceded, and was terminated by, the last 
grand aqueous revolution which formed the diluvium. 

To a similar and contemporaneous period with this upper 
marine formation of Montpellier, he refers the bones of the ele- 
phant, rhinoceros, &c. with marine shells, (oysters and adher- 
ing barnacles,) that have been found in certain parts of the Sub- 
Apennine Hills, and also tlie bones of similar quadrupeds and 
shells that occur in the crags of Norfolk and. Suffolk. 

To the same period also he assigns ihe bones of tlie osseous 
breccia of Gibraltar, Cctte, and other fissures in caves along 
the north coast of the Mediterranean ; and the accumulation of 
the remains of bears, hyenas, &c. in the caves of Germany, 
England, and France. He also attributes the same date to 
the bones of similar animals found bedded in the sediments of 
the antediluvian fresh water lake of the upper Val D'Amo. 



Obsei"vationa on aiwther Cavern at Lund and one at CadiUac. 

We have been indebted to John Hobison, Esq. for the fol-^ 
lowing recent information respecting another cavern at Luncl, 
and a new one discovered at Cadillac. 

A wine proprietor in Lunel, while enlarging his ceUar, has 
broken into a cavern containing many bones, and I believe 
entire skeletons, some of lions I hear. A box of them will be 
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licre soon, which mj friend Mr Esshaw lias procured for me. 
I have a letter from him, dated the SOth January, in which 
he says, " A discovery somewhat similar lias been made at 
Cadillac, fifteen miles above Bordeaux. It differs from ttje Lu- 
nel cavern," (that of the proprietaire,) " by the size being much 
smaller, and by the species of bones found in it. Witli the ex- 
ception of those of the hyena, (which are in great quantity,) 
the others are of the herbivorous species, alt bearing the 
marks of b«Dg partly devoured by the hyena." 



1 



Aet. XIII, — Observations made at Paii Maaptarie, Fan 
I^kman's Land,Jbr the purpose ofdelerminingt/ie Decrease 
^ Heat in Ascending in t/ie Atmosphere. Communicated 
to the Kditok by Sib Thomas Brisbane, K. C. B. F. B.. S. 
Lond. Si Edin. and Corresponding Member of the Acade- 
my of Sciences of Paris. 

Xhebi: is no department of meteorology less understood, and 
at the same time more important, than that which relates to 
the law of variation in the temperature of the atmosphere at 
different heights. It is closely connected with the difficult 
subject of astronomical refractions, and without its aid we can- 
not reduce to the level of the sea the annual mean tempera- 
tures of different points upon the earth's surface. 

It is generally assumed that the temperature decreases 1° 
of Fahrenheit for every 300 feet that we ascend in the atmo- 
sphere ; but this must vary not only with the mean tempera- 
ture of the place, but with various circumstances in the rela- 
tive situation of the two heights at which the observations are 
made. If the lowest point is on a level plain, and the highest 
in the free air, the decrease must bo very different from what 
it will be if the lowest point is the bottom, and the highest the 
top of a mountain ; or if the observations are made at the low- 

' est and highest points of a great city ; or at the sea side, and 
on the siiraniit of a hill in iho interior. In these different 
cases a different law must prevail, and this law can only be 

■ deduced from numerous and accurate sets of observations- 
Even in the first case, where the highest point is in the free 



O&servalions made at Port Macquarie. 



847 



air, no decrease of heat was' observed in the arctic regions. 
This curious experiment was made by Captain Parry and the 
Reverend George Fisher. " This was done by means of a 
paper kile, to which was attached an excellent register ther- 
mometer, in a horizontal position. Its height above the level 
of tlie frozen sea, upon which the experiment was made, was 
determined by two observers, in the same vertical plane, taking 
its ahitude, at the same time, above the distant horizon ; and 
from thence its height was computed. The greatest height 
observed was 379 feet, at which height it was nearly stationary 
for about a quarter of an hour. It probably, however, had 
been more than 400 feet above the sea. After an unsuccess- 
ful attempt, the experiment was made under very favourable 
circumstances, the kite being sent up, and caught in coming 
down, without the slightest shake. The indices had not alter- 
ed their positkm in the stightest degree, and they would have 
indicated any variation of temperature, had it existed to less 
than a quarter of a degree of Fahronlieit. The temperature 
at the time was — 94" Fahrenheit.'" Upon this experiment 
Dr Young * remarks, " Tile theory is greatly illustrated by 
Mr Fisher's very valuable experiment with the kite, which 
shows that the law of decrease of temperature must be sup- 
posed to be very diiferent in the arctic regions from that 
which prevails in more moderate latitudes ; but it serves fully 
to prove the impossibility of forming any hypothesis respecting 
the constitution of the atmosphere which shall be universally 
correct ." 

The observations contained in the following table possess 
great interest, especially as they were madejJwe times a day. 
The following are the means for an altitude of 65 — 13 = 52 

feet. 

Ftthr. 
Alean Difference of temperature at Suwise, 



General Mean, — 

' Quarlerly Journal, No. xlii. p 5fi+. 
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^K Mtximum Diffidence 


at Sunrise 


— 1 


^^H 






^^^^ -i» -^H 


^^H -n ^H 


^^^^r. - '^H 


^ Minimum Difference at Sunrise, ^^H 


m -Mt ^B 


■ ^ 


Sunset, + 3 


Out of the 108 observations recorded, there were only four 


in which the temperature at the highest station exceeded that 


of the lowest station, and the excess in these cases was J", 1°, 


IJ", andS". 


■ Diary <f a Thermometer kept at Port MacquaHe, 13 Feet 


ahovE tlie level of the Sea, and at the Barrack Hill, at an 




elevation of 65 Feet above the Sea. 








BunriK. 


9 oTIock. 


Noon. 


3 o-Cloct. 


Sumn. 






ntt. 




















Tbennon,=.«. 






3fl eZft. Dif. 


13ft esft Dif. 


I3ft 62ft Dif. 


I3lt 62ft Dif. 


13ft C2ft Dif. 






S8i' B8i- 0° 


e7- 601" 6i" 


741" 701= 4- 


U" 71° 3' 


70* 641- 6V 






2. 


58 M 6 


ra 7U li 


BO 72 8 


75 711 31 


701 CI 9i 






3. 


Ifdi QOi 13 


COi 58 7 


73 65 8 


^S 69 fi 


f9 621 Ci 






4. 


57 Gl C 


68 m 15 


761 70 5 


71 67 4 


891 65 41 






&. 


87 60 7 


76 51 35 


77 eei 8 


70 651 41 


"7! 67131 








i3 6Iil0i 


^3i 54 91 


721 67 6 


72 601 n 


,6!l 65 4 






7 


00 62i 7. 


S5 58 7 


734 70 3 


70 67 3 


68 671 04 






a, 


61 491 Hi 




73 G4 9 


701 65 41 


]0 68 1 






9- 


58 47 11 


1 58 3 


82 63 15 


ra 68 4 


70 67 3 






10. 


54 47i 6i 


74 57 17 


B2 681 151 


73 871 51 


72 641 74 








fiK 62i G. 


60 58 8 


B3 65 18 


J3l 66 7i 


S4 66 + 1 






12. 


S3 48 5 


71 571 13i 


701 C51 5 


75 69 G 


Sfl 611 41 






la 


99 GO 3 


H2 59 3 


72 64 B 


JO 871 H 


85 63 S 






14. 


1)2 S8 4 


U 521 Hi 


G5 61 1 


ff! 07 


sei 631 3 






IS. 


DO 601 9 


;o GO 10 


781 651 13 


Ii8 57 11 


68 67 1 






le. 


521 *0 1 


54 55 B 


711 67 ii 

72 67i 4 


341 574 7 


Bl f.6 6 






17. 


52 47i 4 


GS 6& 10 


S7'fiU B 


04 Gil S 






IB. 


54 621 1 


J21 57 15 


76 m 7 


70 641 51 


G4 821 1 






IS. 


b6 bSk 2 


64 52 11 


871 05 2 


71 67 i 


fi7 611 5 






w. 


5S 63 3 


60 5f) 


75 711 3 


72 681 H 


fi71 63 4 






21. 


541 M *i 


51 621 + 1 


55 551 + 


70 67 3 


112 66 + 3 






22. 


51 47 4 


mi 54 6 


G7 501 16 








_ G".O0 


_ n-.ni 


- 7-M 


-5M 


— 3".6. 




Means,' General Mean, = — G'-.S 
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Abstract of Caladalions of l}ie first 20 * days of a Meteorologi- 
cal Diary kept at Port Macquar'ie,Jbr June 1824. 

Bar. Thcr. Thet, + 

Inches. Fahi- Fdir. 

Maximum, ■ SO.W - 83" - 72° 

Minimum, - 29.31 - 52 - 46 

Mean, - 30.12 - 67.44 61.15 



Art. XIV. — On tho Mean Temperature of Chapel Hill, 
North Carolina, ait determined by Pbesiseni Caldwell. 

Xn detennining the lairs of the distribution of heat on the 
earth's surface, there is a particular interest attached to obser- 
vations made on the American contiucnt, and that interest in- 
creases, if the observations are made either near the arctic dr- 
cle, or towards the tropics. 

We were thereftH*, much gratified with the following ob- 
servations, made at Chapel Hill, North Carolina, in lat. 35° 
54", which are published in the American Journal of Science, 
vol. X. part ii. 





]820. 


1821. 


1821. 




Mean Temp. 


Mean Tenii>. 


Mean Temp. 


January, 


36».S6 


35''.32 


36=.65 


February, 


. 56.80 


49. 17 


43.93 


March, - 


bO. 80 


47.95 


53.71 


ApriJ, 


63.50 


57.20 


61.29 


May, 


66.36 


68. 01 


69.24 


Jane, 


78.00 


77.00 


78. 00 


July, 


78.16 


76.00 


79.88 


August, 


76.03 


77.33 


75.90 


September, 


- 7i. 20 


X5. 44 


72. 14 


October, 


56.81 


61.86 


64.76 


November, 


- SO. 52 


45.91 


59. 56 


December, 


. 44. 76 


39.19 


43.33 



I 



K Mean, Sg'.sg 59M9 61'.S3 

^ "As tlie original tables cgnlain iiearly 23 Jaya' observations, we hare 
retuncd ihem in our averages. — Ed. 

t Thi« thermometer nas kept on the Barrack Hill^ at an elevation of SS 
I'ect obovo tlic Ictcl of the sea, and 58 feet above the other thermometer. 
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§ 

From the average of these three years, the mean annual range 
is 87*.5. The mean annual temperature Was fouiid to occur 
nearly at 10^ a. m. 

President Caldwell remarks, ^^ that the annual mean from 
the observations of 1820 and 1821 is 59^ 54. The observa- 
tions of 1822, he adds, would carry it a little higher, but the 
accuracy of this last is doubtful.*^ 

Assuming, therefore, with President CaldweU, that the mean 

temperature of Chapel Hill is - - 69®^ 

We have the temperature calcu- 
lated by Dr Brewster's formula, 
viz. - - T=:86.3 sin. D— Si*=67^ 7 



Difference between the formula and observation, 1^.84 



Art. XV. — Account of an Improvement aa the Nauticci Eye- 
Tube,* By David Brewsteb, LL.D. F.R.S. Lond.and 
Sec. B. S. Ed. 

A DESCRIPTION of Mr Adams'^s nautical eye-tube was com- 
municated to this society last winter, and was accompanied by 
certificates of its excellent performance on board the Clio. Mr 
Adams was not able to illustrate by one of the instruments 
themselves ; but I have now the satisfaction of submitting to 
the society a perfect instrument, through the kindness of Mr 
Copland and Mr Park, of his Majesty's ship the Diamond, by 
both of whom it has been frequently used in their voyages 
across the Atlantic. This instrument was ordered by Lord Na- 
pier for the purpose of submitting Mr Adams's invention to a 
fair trial. 

The principle of Mr Adams's construction will be under- 
stood from Plate IV. Fig. 5, where ACBD is the field of view 
of the sextant telescope, to which the eye-piece is applied. A 
piece of mirror glass GH, is placed obliquely above a small 
level at L, so as to reflect the image of the bubble up to EF, 
immediately above the field of view. Two marks, M, N, are 

■ Read before tb * ^s for Scotland, February 6, 1827- Mr 

Adamses invention n this Journal, No. vii. p. 95. 
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made upon the mirror, and the parts are so adjusted, that 
vwheu the wire AB is in contact with tlie upper hmb of the sun 
and the image of the bubble EP exactly between the marks 
M and N, the axis of the telescope is in a true horizontal Une. 

In making this observation, the eye sees by direct vision 
the contact of the aun with the wire AB, and by oblique vi- 
sion, the contact of the bubble with one or both of the marks 
M, N. This double and simultaneous observation is difficult 
to make ; but, independent of this difficulty, there is a pro- 
perty of vision, in virtue of which an object seen obhquely 
disappears as if it had been completely annihilated, 

On this and other grounds Mv Adams's eye-tube has al- 
ways appeared to me susceptible of improvement. The first 
idea of this kind which occurred to me is shown in Fig. 6, 
where the field of view ACBD is contracted, and consists of a 
perforation in the reflecting mirror. The parts are then ad- 
justed, so that when the wire AB touches the sun, the bub- 
ble AM BN is concentric with the field of view ACBD. This 
approximation of the bubble to the observed limb of the sun 
is an obvious advantage, but as it is liable to the objection 
formerly stated against oblique vi^on, I thought of the me- 
thod sliown in Fig. 7. In this method I dispense entirely 
with a metallic reflector, and I form the image of the bubble by 
a plate of parallel glass PD, lying between the eye and the field 
CD, and inclined 45° to the axis of tbe tube. By this means 
the bubble may be brought in contact with the wire AB ; and 
the parts are adjusted, so that the axis of the telescope is ho- 
rizontal when the wire AB is in contact with the lower end of 
the bubble, and the upper surface of the sun. The only ob- 
jection to this construction is, that the glass plate PD reflects 
little light j but this may be completely remedied by placing 
the darkening glass anterior to the field of view, or by throw- 
ing an additional light upon the bubble of the level. 



Akt. XVI.— On the Temperature of the North IVest Coast if 
America. By Mr Scoitlkk. Communicated by the Author. 

Every traveller who has visited the N. W. coast of America 
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has remarked the udcoibqioii mildneBs of its climate when codb 
pared with that, of the eastern side of the continent in the same 
parallel of latitude. While the inhabitants of Quebec are sub- 
jected, during the winter months, to all the severity of the mon 
intense cold, the natives of the Columbia, in nearly the same 
latitude, are almost strangers to the phenomena of frost and 
SDOW, and go about during the coldest season of the year in a 
state little different from nudity.* The most obvious cause of 
this i-emarkable difference of temperature between thctwo coasts 



of North Amenca, arises from the N. W. winds which 



pass over 



a great extent of the Pacific Ocean, bringing a supply of heat 
and moisture along with them. The moisture of the country 
is however excessive, so that from November till March the 
Indians rarely travel far, on account of the almost incessant 
showers. The most correct idea of the climate of Columbia 
will be obtained from the following tables, constructed from the 
observations made by a gentleman who resided for several years 
at Fort George. These tables, however, can only be regarded 
as approximations to accuracy, as the observations were made at 
the same period of the day during every season of the year, and 
I am afraid sufficient attention was not paid to the situation of 
the thermometer. The observations were made at 6 a. m.. Noon, 
and at 6 p. m., and the thermometer was placed in a northern 
situation. 

In the two following tables the -first and second columns g^ve 
the observed extremes of temperature, and the third ^ves the 
mean of all the observations made during each month. 

Table of' l/ie Temperature g/' Fort George, Colum/na, Lot. 
"18' Long. 1 S3' W.from June 1821 to June 18! ^™ 



IBai, 1B22. 


Mas. 


Mi.. 


Mean. 


June, 


72° 


ss- 


(»)!" 


July, 


'.'2 


52 


61! 


August, 


69 


58 


Ii2( 


September, 


66 


4U 


59! 


October, 


m 


41 


57 



■ Notwi the tan ding thia mildness of temperature, ihi 
which usuiiiiy prefers a colli clirautf, is found in abundance on the N. 
\o far south as lat. 46\ 
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S54 M. Duperrey^s ObaervoHons 

Art. 'KVII.^^Magnetical Observations on the Variation and 
Dip qf the Needle, made during the Voyage of the CoguUk 
Jrom Touhn to Fort JacJcsony in 1822, S, and 4. By M. 
DuPERBEY, Commander of the Expedition. Communicated 
by Sib Thomas Makdougall Bbisbake, K. C. B. F. B. S. 
London and Edinburgh. 

When M. Duperrey, the distinguished commander of the 
Coquille, which performed the last voyage of discovery fitted 
out by the French government, visited Port Jackson on his 
return home, he communicated to Sir Thomas Brisbane 
Governor of New South Wales, the cotnplete series of his- 
magnetical observations. In order to promote the interests 
of science, Sir Thomas has kindly given us the use of this 
MS. for the purpose of publishing an abstract of its leading 
results. 

The scientific reader will not fail to observe the great im- 
portance of these observations, in reference to the determina- 
tion of the form of the magnetic curves, and of the position of 
the magnetic equator, and the magnetic poles of the earth. 

The two dipping compasses employed by M. Duperrey 
were the same which were used by Captain Freycinet on board 
the Uranie. One of these was intended to be used only on shore, 
while the other, which was mounted with a double suspension, 
was particularly destined for being used at sea. The first of 
these compasses had ^our needles, and the second two, and 
wherever they were observed, either at land or at sea, their 
poles were changed by twenty frictions given upon each of their 
faces by means of strongly magnetised bars. The recorded in- 
clination or dip of the needle is the mean of the observed in- 
clinations taken before and after the change of poles. 

Tri order to understand the following tables, it may be remark- 
ed that the north point of the needle is the one which is di- 
rected freely to the pole of the same denomination. 

The inclinations which have no sign, indicate that the north 
point of the needle is below the horizontal line, so that the 
observation is m? ^ ^le north of the magnetic equator ; 

while those that —-indicate that the north point 
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is above the horizontal line ; and, consequently, that the ob- 
servation is made to the south of the magnetic equator. 

The declination of the needle was observed on shore by 
means of a small compass, with a telescope, which had been 
previously employed in hydrographical voyages by M, Gautier, 
Captain of the CoquiUe. 

When the azimuth of a terrestrial object had been deter- 
mined by numerous observations taken with a geodetic circle, the 
object was observed with the compasses abote mentioned, and 
the definitive declination was that which resulted from the read- 
ings taken at the two extremities of the needle, before and af- 
ter the return of the instrument, and before and after the re~ 
versing of the needle in its case. 

The magnetic power of the CoquiUe was measured with 
every possible accuracy, and presented nothing that was re- 
markable. 

Before the expedition sailed the dip was observed at Tou- 
lon in June 182S. 



Lat. 43= T a". 




Long. 6° 


J' 41' 




Mem Dip 


63° 57 


9" 


The following observations 
Toulon to St Catherine's, in 
and October 1822. 

Lit Long, 
W 43' ON. 14" 3ff fl" 


were made in the 
Brazil, in August 

Mean 
Variation. 
W. 21- 0' N. 


voyage from 
September, 

MesnDip. 
57° 40' 3 


S8 98 47 


16 


13 


15 




21 


0.6 


57 


6 S 


S4 24 


20 


8 


45 




16 


33 


56 


SS 7 


Ifi BO 12 
13 44 47 

8 56 39 


25 


S9 


13 
37 
6 




IS 
12 


15 
15 


47 
33 


31 
6 3 

10 5 


20 


38 




S 49 35 


31 


58 


52 




12 


51 


2B 


36 7 


I 18 19 N. 


23 


59 


49 




12 


57i 


23 


49 5 


13 30 3. 


24 


16 


37 




13 


40 


19 


41 9 


1 40 9 S- 


23 


37 


15 




13 


45 


19 


35 1 


S 47 37 


23 


49 


16 




11 


30 


19 


13 fl 


4 34 52 


24 


i 


3G 




18 


30 


15 


15 5 


6 20 19 


24 


17 







11 


30 


11 


7 


11 13 56 


24 


33 


55 




8 





8 


9 4 


11 42 31 


84 


41 


13 




8 





1 


37 3 


12 S7 11 


24 


69 


7 




9 











IS 55 12 


25 


10 


14 




8 





— 


11 


12 24 40 


25 


20 


15 




6 





— 


51 S 


14 48 30 


SS 


51 


5 




9 





— 3 


13 8 
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Mean 






Lat 


Long. 




Variation. 


Mean Dq^ 


16' 


43' 10 


26** W 


45 


8' (y 


— r ^ 8 


19 


SO S9 


27 n 


43 


7 56 


—11 1 « 


SI 


11 87 


30 18 


15 


3 20 


—12 42 


^ 


S3 19 


41 23 


55 


5 10 


—40 25 5 


87 


18 


46 11 


45 


6 30 


— «3 7 8 



At St Catherine's, in south lat. 27^ 2£^ S6^^ and west 
long. 48* ft& ISA, the dip was— 28^ 47' 7, and the variation 
6* 2& 14^' 7 N. E. In the expedition of M. Roussin in 1819, 
the variation was 7^ 39' ^'. 

The following observations were made during the voyage 
from St Catherine's to the Malouine Islands in October 18SS. 







.Mean 


Lat 


Long. 


Variatkm. Mean Dip. 


40* OS. 


Sr* 39' 45 W. 


11* 22E. — 41*» 34' 1 


46 44 OS. 


44 23 45 


17 21 — 50 58 2 



At the Malouine Isles in November 1 822, in lat. CI'' SV 4^ 8» 
and long. 68° 3' 54/^ 7, the variation was 19" T ly^ 7 N. E. 
and the dip 54° 43^ 8. 

During the voyage from the Malouines to Conception, in 
Chili, in lat. 67^ B^ IT S., and long. 76*^ 47' 52^' west, the 
variation was 27° & 22" east, and the dip— 66** 86' 19. 

At Conception, in lat. SS* 42' 18", 48 S. and lolig. 7** 11' 

46" west, the variation was 16° 16' 23 N.E. and the dip. — 44'' 
42.^ 

The following observations were made durmg the voyage 

from Conception to Lima, in February 1823 : 





Lat 


Long. 


Variation. 


Dip. 


28* 


30' OS. 


74* 39' 45" W. 


11° 


37' 13" N.E. 


— 33° 38',1 


26 


12 25 


75 17 52 


13 


19 


— 30 5,1 


23 


56 59 


75 46 


13 





— 27 11,6 


21 


53 


76 25 1 


11 


23 30 


— 26 17,2 


19 


41 


76 37 6 


9 


47 24 


— 20 11,5 


16 


56 


76 3S 35 


9 


15 47 


— 14 50,2 


14 


5 


76 39 45 


9 


S3 


— 9 54,6 


13 





76 47 35 


8 


2 


— 8 25,6 


12 


3 20CaUao77 1 45 


9 


30 


— 8 33,3 



The following observations were made in the voyage from 
Lima to Bayta. 



Long. 



iPigeon. 

i''aii»uon- Hip. 

' 27' 38" N.E. — 7° 6',9 



10 a 81 79 IS 36 8 3t 4B ~ 4 7 ,6 

8 64 80 li 30 T 43 —2 19,3 

8 84 4 80 34 41 T 42 —I 41,3 

7 45 SI 17 45 8 93 3d —0 11,4 

6 £3 81 10 45 8 S3 35 +1 50,6 

At Bayta, between the terrestrial and the magnetic equator, 

in March 1823, in lat. 5* 5' SO". 6 S. and long. 80° 68' 6" W. the 

variation was 8° 55' 37" N.E. and the dip. + 4° 6'.8. 

(To be concluded in next Number.) 

Akt. XVIII.— JVo(ea on the Habits of tlie Wild Pigeon tf 
America, Columba migraioria. ? By John James Addu- 
BON, fesq. F. R. S. Edin. M. W. S., &c., Sic. and Member of 
the Lyceum of New York. Communicated hy the Author. 

The most important facts connected with the habits of these 
birds relate to their extraordinary associations and migrations. 
No other species known to naturalists is more calculated to 
attract the attention of either the citizen or the stranger, as 
he has opportunities of viewing both of these characteristic 
habits while they are passing from north to south, east and 
west, and vice versa over and across the whole extent of the 
United States of America. 

These remarkable migrations arc owing entirely to the dire 
necessity of providing food, and not merely to escape the ae* 
verity of a northern latitude, or seek a southern one for the 
purpose of breeding. They consequently do itot take place 
at any fixed period or season of the year. Indeed, it happens 
Bomethnes that a continuance of a sufficient supply of food in 
one district will keep those birds absent from another for years, 

I know at least to a certainty, that in Kentucky they re- 
tnained for several years constantly, and were nowhere else 
.to be fo'Jnd. They all disappeared one season suddenly when 
the mast was exhausted, and thus did not return for a lung 
period, The same facts have been observed in other slates. 

Their great power of flight enables them when in need to 
survey and pass over an astonishing extent of country in a 
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very short time. This is pi-oved by facts known to tl 
number of observers in America. Pigeons, for example, 
teen killed in the neighbourhood of New York, with their 
crops still filled with rice, collected by tbem in the fields of 
Georgia and Carolina, the nearest point at which this supply 
could possibly have been obtained ; and as it is well ascer- 
tained, that, owing to their great power of digestion, they will 
decompoBe food entirely in twelve hours, they must have tra- 
velled between 300 and 400 miles in six hours, making their 
speed at an average about one mile in a minute, and this 
would enable one of these birds, if so inclined, to visit the 
European continent, as swallows undoubtedly are able to do* 
in a couple of days. • 

This great power of flight is seconded by as great • power 
of vision, which enables them, as they travel at that swift rate, 
to view objects below, to discover their food with facility, and 
thus put an immediate end to their journey. This I have 
also proved to be the case, by having observed the pigeons, 
when passing over a destitute part of the country, keep high 
in air, and in such an extensive front, as to enable them to 
survey hundreds of acres at once. But if, on the contrary, 
the land is richly covered with food, or the trees witli mast, 
tbey will fly low in order to discover the portion most plentl- 
folly supplied, and upon these ihey alight progressively. 

The form of the bodies of these swift travellers is an elon- 
gated oval, steered by a long welUplumed tail, furnished with 
extremely well set and very muscular wings for the size of the 
individual. If a single bird is seen gliding through the woods 
and close by, it passes apparently like a thought ; and on try- 
ing to see him again, the eye searclics in vain — the bird is 

woods are astonishing; and, in- 
deed, after having viewed them so often, and under so many 
circumstances, for years, and, I may add, in many different 
climates, I even now feel inclined to pause, and assure myself 
afresh that what I ara going to relate is fact. That I have 
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seen it is most certain ; and I have seen it all in the company 
of hundreds of other persons looking on, like myself, amazed, 
and wondering if what we saw was really true. 

In the autumn of 1813, I left my house at Henderson, on 
the banks of the Ohio, on my way to Louisville. Having met 
the pigeons flying from north-cast to south-west, in the barrens 
or natural wastes a few miles beyond Hardensburgh, in greater 
apparent numbers than I thought I had ever seen them before, 
I felt an incliuation to enumerate the flocks that would pass 
within the reach of my eye in one hour. I dismounted, and, 
seating myself on a tolerable eminence, took my pencil to mark 
down what I saw going by and over me, and made a dot for 
every flock which passed 

Finding, however, that this was next to impossible, and 
feeling unable to record the flocks, as they multiplied constant- 
ly, I rose, and counting the dots then put down, discovered 
that 163 had been made in twenty-one minutes, 1 travelled 
on, and still met more the farther I went. The air was hte- 
rally filled with pigeons ; the light of noon-day became dim, 
a.s during an eclipse ; the pigeons'' dung fell in spots, not un- 
like melting flakes of snow; and the continued buz of their 
wings over me, had a tendency to incline my senses to repose. 

Whilst waiting for my dinner at Young's Inn, at the con- 
fluence of Salt River with the Ohio, I saw, at my leisure, 
immense legions still going by, with a front reaching far be- 
yond the Ohio on the west, and the beech wood forests directly 
on the east of me. Yet not a single l»rd would alight ; for not 
a nut or acorn was that year to be seen in the neighbourhood. 
They consequently flew so high, that different trials to reach 
them with a capital rifle proved ineffectual, and not even the 
report disturbed them in the least. But I cannot describe how 
beautiful their aerial evolutions were, if a black hawk appeared 
in their rear. At once, like a torrent, and with a thunder-Hke 
noise, they formed themselves into almost a solid compact mass, 
pressing each on each towards the centre ; and when in such 
solid bodies, they zig-zagged to escape the murderous falcon, 
now down close over the earth sweeping with inconceivable 
[jTeloeitv, then ascending perpendicularly, like a vast monu- 
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meat i aud when high were seen wheeling and twisting » 
th^r oontinued lines, resemhling the coils of a gigantic ser 

Before sunset I reached Louisville, distant from Hardens- 
burgh fifty-five miles, where the pigeons were atill passing, and 
this continued for three days in siiceession. 

The people were indeed all up in arms, and shouting on all 
sides at the passing flocks. The banks of the river were crowd- 
ed witii men and children, for here the pigeons flew rather low 
as tliey passed the Ohio. This gave a fair opportunity to de- 
stroy them in great numbers. For a week or more the popa- 
Istion spoke of nothing but pigeons, and fed on no other flesh 
but that of pigeons. The whole atmosphere durinj; this time 
was strongly impregnaicd with the smell appertaining to their 
cycles. 

It is extremely curious to see flocks after docks follow exacts 
ly the very evolutions performed hy a preceding one, when they 
arrived at the place where these manteuvres were displayed. 
If a hawk, for instance, lias chanced to charge on a portion at 
a certain spot, no matter what the zigzags, curved lines, or un- 
dulations of lines might have been during the afiray, all the 
following birds always keep the same track ; so that if the tro- 
veller happens to see one of those attacks, and feels a wish to 
have it repeated, lie may do so by waiting for a short time. 

It may nut, perhaps, be out of place to attempt an estimate 
ofthe number of pigeons contained in oneofthosemighty flocks, 
and the<juantjty of fooddaily consumed by its members. The 
inquiry will show the astonishing bounty of the Creator in his 
works, and how universally this bounty has been granted to 
every living thing on that vast continent of America. 

We shall take, for example, a column of one mile in breadth, 
which is far below the average size, and suppose it passing over 
us without interruption for three hours, at the rate mentioned 
above, of one mile per minute. This will^ive us a parallelogram 
of 180 miles by 1, covering 180 square miles, and allowing two 
pigeons to the square yard, we have one billion one hundred 
and fifteen millions one hundred and thirty-six thousand 
pigeons in one flock ; and as every pigeon consumes fully half a 
pint of food per day, the quantity must be eight millions seven 
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hundred and twelve thousand bushels per day which is requir- 
ed to feed such a flock. 

As soon as these birds discover a sufficiency of food to en- 
tice them to ahght, they fly round in circles, reviewing the 
country below, and at this time exhibit their phalanx in all 
the beauties of their plumage ; now displaying s large glisten- 
ing sheet of bright azure, by exposing their backs to view, 
and suddenly veering, exhibit a mass of rich deep purple. 
They then pass lower, over the woods, and are lost amoug 
the foliage for a moment, but they reappear as suddenly 
above; after which they alight, and, as if affrighted, the 
whole again take to wing with a i-oar e<jual to loud thun- 
der, and wander swiftly through the forest to see if danger is 
rear. Impelling hunger, however, soon brings them all to 
the ground, and then they are seen industriously throwir;g up 
the fallen leaves to seek for the last beech-nut or acorn ; the 
rear ranks continually rising, passing over, and alighting in 
front in such quick succession, that the whole still boars the 
appearance of being on the wing. The quantity of ground 
thus swept up, or, to use a French expression, tttols-mnSe, is 
astonishing, and so clean is this work, that gleaners never lind 
it worth their while to follow where the pigeons have been, 
On such occasions, when the woods are thus filled with them, 
they are killed in immense numbers, yet without any apparent 
diminution. During the middle of the day, after their repast 
is finished, the whole settle on the trees to enjoy rest, and di- 
gest their food ; but as the sun sinks in the horizon, they de- 
part en masse for the roo 9 ting-place, not unfrequently hun- 
dreds of miles off, as has been ascertained by persons keeping 
account of their arrival and of their departure from their curious 
roosting-places, to which I must now conduct the reader. 

To one of those general nightly rendezvous, not far from 
the banks of Green River in Kentucky, I paid repeated visits. 
It was, as is almost always the case, pitched in a portion of 
the forest where the trees were of great magnitude of growth, 
but with htilc underwood. I rode through it lengthwise 
upwards of forty miles, and crossed it in different parts, as- 
^iertaining its average width to be rather more than three 
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miles. My first view of it was about a fortnight subsequent 
to the period when they had chosen this spot, and I arrired 
there nearly two liours hefore the setting of the sun. Few 
pigeons were then to be seen, but a great number of per- 
sons with horses and waggons, guns, and ammunition, had 
already established different camps on the borders. Two 
farmers from the vicinity of Russelsville, distant more than 
100 miles, had driven upwards of 300 hogs to be fatten- 
ed on pigeon-meat; and here and there the people, em- 
ployed in picking and salting what had already been pro- 
cured, were seen sitting in the centre of large piles of those 
birds, all proving to me that the number resorting there at 
night must be immense, and probably consisting of all those 
then feeding in Indiana, some distance beyond Jefferson- 
ville, not less than 150 miles oif. The dung of the birds 
was several inches deep, covering the whole extent of the 
roosting-place like a bed of snow. Many trees, two feet in 
diameter, I observed, were broken at no great distance from 
the ground, and the branches of many of the largest and tall- 
est so much so, that the desolation already exhibited equal- 
led that performed by a furious tornado. As the time elapsed, 
I saw each of the anxious persons about to prepare for action ; 
some with sulphur in iron pots, others with torches of pine 
knots, many with poles, and the rest with guns double and 
treble charged. The sun was lost to our view, yet not a 
pigeon had yet arrived, — but all of a sudden I heard a general 
cry of " Here they come f The noise which they made, 
though distant, reminded me of a hard gale at sea, passing 
through the rigging of a close reefed vessel. As the birds 
arrived, and passed over me, I felt a current of air that sur- 
prised me. Thousands were soon knocked down by the pole- 
men. The current of birds, however, kept still increa^ng. 
The fires were lighted, and a most magnificent, as well as 
wonderful and terrifying, sight was before me. The pigeons, 
coming in by millions, alighted everywhere, one on the top of 
another, until masses of them resembling hanging swarms of 
bees as large as ' Is, were formed on every tree lu all 

directions. Tht "ers were seen to give way, aa 

the supporting t g down with a crash, came to 
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the ground, killing hundreds of those which obstructed 
&1I, forcing down other equally large and lieavy groupes, 
and rendering the whole a scene of uproar and of distressing 
confusion. I found it quite useless to speak, or even to shout 
to those persons nearest me. The reports even of the differ- 
ent guns were seldom heard, and I knew only of their going 
off by seeing the owners re-load them. 

No person dared venture within the line of devastation, and 
the hogs had been penned up in due time, the picking up of 
the dead and wounded sufferers being left for the next morn- 
ing's operation. Still the pigeons were constantly coming, 
and it was past midnight before I perceived a decrease in the 
number of those that arrived. The uproar continued, how- 
ever, the whole night ; and as I was anxious to know to what 
distance the sound reached, I sent off a man, who, by his 
habits in the woods, was able to tell me, two hours after- 
wards, that at three miles he heard it distinctly. Towards 
tlie approach of day the noise rather subsided ; but long ere 
objects were at all distinguishable, the pigeons began to move 
direction quite different from that in which they had 

'ived the day before, and at sunrise none that were able 

fly remained. The bowlings of the wolves now reached our 
ears, and the foxes, the lynx, the cougars, bears, rackoons, 
opossums, and pole-cats, were seen sneaking off the spot, 
whilst the eagles and hawks of different species, supported by 
,<fl.horde of buzzards and carrion-crows, came to supplaqt them, 

id reap the benefits of this night of destruction. 

It was then that I, and all those present, began our entry 
amongst the dead and wounded sufferers. They were picked 
up in great numbers, until each had as many as could pos- 
ably he disposed of; and afterwards the hogs and dogs were 
let loose to feed on the remainder. 

Persons unacquainted with these birds must naturally con- 
clude, that such dreadful havoc must soon put an end to the 
species ; but this is very far from being the case, for, by long 
observation, I have satisfied myself, that, as they not imfre- 
quently quadruple their numbers yearly, and always at least 
double it, nothing but the gradual diminution of our forests 
can accomplish their decrease. In 1805 I have seen schoon- 
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ers loaded in bulk with pilous caught up the Hudson 
coming in to the wharf at New Vork, and those birdt 
for a cent a-piece. I kntw a. man in I'ennsj-lTanta, who caught 
and killed upwards of 500 dozens in a clop-net in a day, 
sweeping sometimes twenty dozens or more at one haul, 

I have also seen the negroes at the United States Salinei, 
or salt-works of Shawanee Town, wearied with killing pigeons, 
as they alighted to drink the water issuing from the leading 
pipes, for weeks at times ; and yet in 182iS, in Loui^ana, I 
saw congregated flocks of those birds as numerous as ever I 
had seeo them befcH-e, during a residence of nearly thirty 
years in the United States. 

The greater portion of the time alluded to has been 
ployed in studying, with the greatest care, the particular 
bits of each feathered individual in North America, 
view to publisli al lost its complete Ornithology ; — but to 
to our more immediate subject. 

The breeding of the wild pigeons, and the places chosen for 
that purpose, are points of great interest. As I have said be- 
fore, the time set apart for this is not influenced by climate or 
season, but generally takes place where and when food is most 
plentiful and most attainable, and always at a convenient dls- 
tancefroui the water, and in high timbered forests. The spot ge- 
nerally chosen is not, Hkc that above described, a scene of can> 
fusion and death, but one where, it is no exaggeration to say, 
the tendei'est atlection seems to prevail. To this place these 
counilcss myriads of pigeons fly, and settle to coo, ands with 
parental care, begin their nests in general j>eace and harmony. 
On the same tree, from 50 to 100 nests may be seen, form- 
ed' of slight material?, being only composed of a few dried 
twigs, crossed in different ways, sujiported by suitable forks 
in the branches, from the lowest to the highest, and each mat« 
partakes in the task of incubation. The females lay two white 
eggs each, proportioned to the size of the bird, and as they 
Mt the greater portion of this precious time, the males feed 
them from bill to bill, with amorous tenderness and care, 

The young are hatched, and would grow and leave the 
nest in course of time, did not man discover the place, and 
e bis work of devastation. Armed wlili axes, their 
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euemies veacli the spot, to SGiza and destroy all they can. 
The trees arc felled, and are made to foil in such a way, that 
the cutting of one causes the fall of one or two more, or shakes 
others in such a manner, tliat the squabs or young pigeotis 
are violently hurried to the ground. Their tender juicyfle^ 
is no great trial, it may be supposed, to man's compassion, and 
the poor birds are eaten up under the eye of their fluiteria^ 
parents, without any pangs of remorse. 



Art. XIS. — On the Developement of Magnetism by Rotation, 
in reply to Mr Christie. By P. Bahlow, Esq. F. R. S.- 
Mem, Imp. Ac. Petrop. &c. Communicated hy die Author. 
Deau Sir, 
As I am equally anxious with Mr Christie to put a stop to 
the correspondence so unnecessarily begun in your Journal, 
I shall content myself by replying principally to his remark 
respecting the authorship of the historical sketch. On this 
head I beg to slate that, with the exception pointetl out in 
nty former letter, I wish him to consider me respoiisiHe for 
the accuracy of the several points to which he has thought 
proper to object; but, at the same time,' it is right that I 
should say I am not the author of the entire paper in the form 
in which it appears in your Journal. I think it necessary to 
state this, because I feel, that, however unintentionally, too 
much credit is given in that article to the Engbsh experiments, 
as contrasted with those of the French. I have certainly al- 
ways considered M. Arago's experiments as an entire and £s- 
tinct series ; developing a beautiful and independent system 
of forces, neither suggested by, nor derivable from, any experi- 
ments made in England ; that the results obtained by the ra- 
pid rotation of the iron Bhetl form an important link in this 
chain of phenomena I am willing to believe ; but it was alto- 
gether accidental that both facts should have been observed 
so nearly at the same time. 

Having said thus much, I am quite content to leave what- 
ever may be in dispute between Mr Christie and myself to be 
judged of from what has been already stated. Mr Christie 
conceives that the experiments he undertook in 18S1, and which 
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led to those that form the subject of his paper, were so toUi- 
\y unlike my experioients, begun in 1819, and continued in 
the construction of my correct] ng-pi ate to the present time, 
that " no latitude of language" will admit of the former beiis 
considered as a repetition or extension of the latter. 

He alw considers hia experiments on the attraction of the 
iron shellj published in the Cavib. Trajis. to be '* quite tffl. 
connected" with my experiments just before completed on the 
_ same apparatus ; and lastly, ibal hia idea'of referring the po- ' 
sitiona of a ball, by means of an ima^nary sphere circumscrib- 
ing the needle, is quite original and independent of my ides 
of referring the poaition of the needle by means of a sphere 
circumscribing the ball ; and so completely independent, tbat 
he not only omits all reference in these cases himself, but ob- 
jects to such reference being made by others. 

On the other hand, he maintains that the connection be- 
tween the phenomena due to rapid rotation, and those which 
he had observed, was so obvious, (although it had never oc^ 
curred to him during the four years he bad the su))ject on 
hand,) that notwithstanding I have, in the first page of mj 
paper, stated my knowledge of his experiments, and that his 
results had encouraged me to proceed with the idea 1 had in 
view^ and notwithstanding I waited five months for him to 
complete his paper before I sent my own, yet after all this 
I have, in his opinion, so very inadequately made my acknow- 
ledgments that he felt himself, in consequence, justified id 
adding a chapter on this new class of phenomena to the very 
paper for which the delay had taken place, without noticing, 
in any manner whatever, either my experiments or the ac- 
commodation. 

On all these points it is clear Mr Christie and I entertuo 
very different opinions, and both of us probably very consri- 
entinusly. It will therefore, I conceive, be best to leave the 
Bubject wiih the explanations which have been offered on both 
sides to be decided by leas interested judges ; and, in order to 
prevent the necessity of any farther discussion, I have svoid- 
" ed offering any rommpnts upon Mr Christie's last letter; bat 
^ there are one of minute criticism, by which 5i»iK 

parts of my ft represented as erroneous, which 
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I cannot pass without notice. Mr Christie says I have in- 
accurately represented hini to have included his chapter od 
rapid rotations in his original conimunication, it having been 
added afterwards. This may be ; but it is all printed under 
OQe title, without mark or distinction, and it was impossible 
for me to know when it was sent. Still, however, if he did not 
intend it to be so printed, the explanation is so far good, al- 
though it does not account for the omission of my name- 
Again, he says it is not quite accurate to say that his hypo- 
thesis is founded on a comparison of my results, it having 
been suggested by one only of my leading facts. As Mr Chri^ 
tie knows best, let this also be granted. I only supposed that 
he would have compared my results to ascertain that the fact 
was correctly deduced. 

I have no objection, of course, to these verbal corrections 
being made in my former letter, if Mr Christie imagines that 
his argument can derive support from such minute distinctions. 

I remain. Dear Sir, Yours very truly, 

Peter Barlow. 

Aet. XX. — On the Progressive Compression g^ Water with 
High Degree* of Force, with some Trials of its effects on 
other Fluids. By J. Pebkins, Esq. 

J. HE instrument with which Mr Perkins made the experiments 
of which we propose to give an account, was constructed with 
much care and attention, and is described with great minute- 
ness in the Phihsophicai Transactions for 1826, p. 541. The 
water was placed in a glass piezometer, consisting of an elon- 
gated bulb nearly four inches long, and about three-fourths of 
an inch in diameter, and terminating in a tube of regular bore 
nine inches long, and about one-eighth of an inch of internal 
diameter. By weighing the quantity of quicksilver contained 
in this instrument when full, and ascertaining the weight con- 
tained in a given length of the tube above, it was found that 
the whole content was equal to a tube of 190 inches long, 
having the diameter of the contracted part of the piezometer. 
In the bottom of the piezometer is a small disk of steel, and 
above it a delicate hair spring of sufficient strength to retain 
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its poiition, after being pressed upwards on the tube, so as u 
■ervc as a re^ster of the degree of compressiou thet has been 
effected. The piezometer is now filled with water, and with 
its register and disk it is placed in a phial containing a small 
quantity of quicksilver. It is next placed in the receiver of 
the compressing presa, and after the proper pressure has been 
applied the piezometer is removed, and the indicating spring is 
found raised in the tube more or less, according to the power 
employed. 

The greatest amount of which this apparatus admitted was 
1000 atmospheres, being equal to 14,000 pounds to the square 
inch. With this apparatus Mr Perkins obtained the following 
results, which are the means tliat we have calculated from his 
tabular numbers. Tliecohimn of water is 190 inches, and tlie 
numbers in the tables are tlie compression produced by the 
number of atmospheres around. 



mospher 


es. Compression 
Inch. 




Tncb. 




Inch. 


10 


0.189 


SO 


1.187 


500 


5.087 


80 
30 


0.372 
0.513 


00 


1.288 


600 


5.907 
6.715 


100 


1.-122 


700 


40 


0.G91 


160 


1.911 


800 


7.108 


50 


0.812 


200 


2.140 


90O 


8.243 


60 


0.956 


300 


3.339 


1000 


9.002 


70 


1.056 


400 


1.193 


2000 


15.833 
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If we make the number of atoioipheres tlie abscissa of a curv^ 
and the compressions its ordinates, it will be found that the 
curve approsimatea to a hyperbolic one. 

In order to estimate higherdegrees of compression, Mr Per- 
kins constructed another piezometer eight inches long, ground 
internally perfectly cylindrical, and stopped at its upper extre- 
mity with a flat disk of glass cemented into it. This tube he 
filled with water, and subjected it to a pressure of 2000 atmo- 
spheres. After repeating this experiment a great number of 
times, the average result was, that the column of water eioht 
inches long was cortvpressed two-thirds of an inch, or one-ttvelfih 
of its Ungth. If we reduce this result to the scale of the pre- 
ceding table, we shall find it to be 15.8^3, as there inserted. 
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With the same apparatus Mr Perkins made experiments on 
the compression of other fluids. The most remarkable result 
l]e obtained was with COTicewirntedacciicacwi, which, after com- 
pression with a force of 1 100 atmospheres, was found to be beau- 
tlfiilli/ crystallised, witli the exception of about one-tenth part 
of fluid, which, when poured out, was only slightly acid. 

He next appHed his apparatus to the compression of aeriform 
£uids. For this purpose a gasometer was filled half full of water. 
It was then inverted and placed in a receiving tube, and it was 
found, under a pressure of 500 atmospheres, that the whole of 
the air mas taken up by the water, hut none of it was given 
out when the pressure was removed. 

As it might be supposed that even glass was pervious to water 
by such a force, a small phial was made air-tight by fitting in- 
to its neck a well ground glass stopper. It sustained a pressure 
of BQQ atmospheres -urithoutchaTtge, and was perfectly dryrmth- 
in, although it remained fifteen minutes under that pressure. 
When subjected to a pressure of 800 atmospheres it was crush- 
ed to atoms. 

During these experiments Mr Perkins observed the curious 
fact, that the air began to disappear at a pressure of 500 atmo* 
spheresj a circumstance which he attributes to its partial ligue- 
faction- At an increased pressure of 600 atmospheres, the 
quicksilver was suspended about one-eighth of the volume up 
the tube or gasometer ; at 800 atmospheres, it remained about 
one-ibird up the tube ; at 1000 atmospheres, two-thirds up the 
tube, and small globules of liquids began to form about the 
top of it; at 1 20O atmospheres the quicksilver remained three- 
fourths up the tube, and a beautiful transparent liquid was 
seen on the surface of the quicksilver, in quantity about j^as 
part of the column of air. 

The gasometer was now charged with carburetted hydrc^n, 
and placed in a mercury bulb with its mouth immersed in quick- 
silver. It was subjected to difTerent pressures, and it began to 
liquefy at about 40 atmospheres, and at 1200 atmospheres the 
whole teas liquefied. 

Mr Perkins is now occupied with the construction of a suit- 
able apparatus for ascertaining the law of condensation of ga- 
seous fluids at high degrees of pressure. 
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Abt. XXI.— On Burrowivg and Boring Marine AnimaU 

By Edward Osler, Esq.* 
The object of Mr Osier is to explain the mechanism by which 
the boring and burrowing shdl-fish form their habitations. 
With regard to thePholades, about whose mode of boring the 
softer rocks and wood much difference of opinion has prevail- 
ed among naturalists, Mr Osier coincides entirely with Mr 
Stark \ ill thinking thai they perforate their habitations by me- 
chanical action alone. From the anatomical structure of the ani- 
mal of the Pholas Candida, and the actual observation of ItK 
young by this gentleman, this fact seems now placed beyond the 
possibility of doubt. 

The PhoJas, says he, has two methods of boring. In the 
jirst it fixes Itself by the foot, and raises itself almost perpen- 
dicularly, thus pressing the operative part of the shell upon 
the substance to which it adheres ; it now proceeds to execute 
a succession of partial rotatory motions, effected by the alter- 
nate contraction of the lateral muscles, employing one valve 
only by turning on its side, and immediately regaining the erect 
position. This method is almost exclusively employed by the 
young ones. When above two or three lines in length, the alter- 
ed figure of the shell, and the increased weight of that part 
of the animal behind the hinge prevents it from raising itself 
perpendicularly, independent of the narrow space it now oc- 
cupies. Attached by the foot, the lateral muscles contract^ 
and, raising the posterior extremity of the shell, press its ope- 
rauve part against the bottom of the hole ; and the moment 
after, the action of the posterior adductor brings the dorsal mar- 
gins of the valves into contact, so that the strong rasp-like 
portions are suddenly separated, and scrape rapidly and for- 
cibly over the substance on which they press. 

Every peculiarity of structure upon which the boring powers 
of the Pholas depends, exists in an equally marked d^ree in 
the Teredo navalis, which, happily for the shipping of this 
country, Mr Osier states to be nearly and probably quite ex- 
* Mr Ouler'a paper is prinlL'd in the Phitoaophkal Tramai^ioni &r 
1SS6, purtiii. p. 313. 

t See this Jouriuil, vol. v. p. 9B, and Edinburgh Trantadioni, vol. x. 
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dDct. Being aa imported aaimal, and from a warmer climate, 
the change of temperature, Mr Osier lliinks, has effected this, 
in conjunction with the very prevalent use of copper for sheath- 
ing vessels. 

But while Mr Osier proves that the Pholas and Teredo 
perforate their dwellings by mechanical action alone, he is 
of a differenl opinion with regard to other species of Li- 
thophogi. " If all the horing shell-fish (he says) penetrate 
mechanically, it would be reasonable to ■ expect, that their 
powers should evidently be in proportion lo the hardness of 
the bodies which they inhabit : this is found to be the case in 
the differenl species of Pholas ; but the Lithopba^, which 
would have the greatest mechanical resistance to overcome, ap- 
pear to be destitute even of the smallest mechanical force. 
They have iiotliing which in the slightest degree resembles the 
boring apparatus of the Pholas. On the contrary, their shell, 
as in the bimusculous conchifera;, is expanded by a powerful 
elastic ligament, and closed by two large round internal ad- 
ductors. The valves in most of the species shut close, and 
the foot is not an instrument adapted for firm adhesion."" 

Mr Osier goes on to state, that, in the neighbourhood of 
Swansea, where his observations were made, four species of 
Lithophagi are found ; and that, from particular attention to 
the habits of one of these, the Saxkava rzigma (Mytilus ru- 
gosus of Lin.) he has come to form the opinion, that they 
must form their burrows in the rocks which they inhabit by 
means of some solvent secreted by the animal. 

In the first place, he says, it is evident that this animal does 
not bore like the Pholas, for its hole is not quite round, and 
the animal of course cannot turn itself in the burrow. 2. I'hat, 
being attached by a short byssus, its free motions are in part 
prevented. 3. That the foot of the animal is not an instru- 
ment sufficiently powerful to effect this purpose. 4. That 
the texture of the shell is so soft, that it could make no im- 
pression on the stone without being itself acted on; and the 
effect of this would he permanent, because superficial injurieG 
of the shell are never repaired. 5. The absence of any ar- 
rangement of muscles which might employ the shell with effect, 
even were it strong enough to act on hard stone. And he 
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supports the preaumptions to be collected from tliese daUb^ 
the fact, that maiiy naked anitiials of the softest texture fans 
their habitati(»is in limestone. The boring Annelides, he re- 
marks, arc innumerable in calcareous rocks, and are found to 
attack every marine shell, almost as soon as it has acquired 
sufficient thickness to afford them a nidus; and he illustrates 
this observation by reference to the oyster-shells, so often found 
on the coasts, completeijperforated, and occupied by " a kind of 
sponge" — "a fibrous yellow pulp, filling a number of irregular 
cells." * " The penetration of these naked animals (says Mr 
Osier) leads irresistibly to the conclusion, that a shell is not 
essential to the boring process ; and it would bo inconeist«it 
with the simplicity observable in every part of nature, to sup- 
pose that she has provided such different means for accomplish- 
ing the same end." 

But the theory of a solvent, Mr Osier states, does not rest 
on mere negative proof. It appears impossible to explain cm 
■any other groimds the animHl's exclusive choice of calcareous 
matter; a choice evidently depending on its inability to penetrate 
stones of a different nature. In specimens where portions of 
silex have projected into their holes, their progress has been 
found to be stopped from this cause. Where the Saxicavte 
arc abundant, and their holes communicating, the shells of 
some are found to be acted on when exposed to the foot of 
others ; and when the she!! is penetrated the breach becomes 
filled, not with new shelly mailer, but with a firm yellow sub- 
stance, insoluble in a strong mineral acid. A peculiar provision 
is thus given to the animal to preserve it from destruction by 
an injury lo ^rhich it is particularly exposed ; and it would be 
difficult, Mr Osier thinks, to conceive a fact short of absolute 

• Dr H. E. Grant of Eilinburgl), in a paper in the EiHii. New PKilosopM- 
cal Journal, Ocwber 1826, has a8Mrt4iiin-d that this " fibrous yellow pulp" 
is a distinct ami weU-mnrked zoophyte, of which he gives nn interestiag 
description, and arranges as a di^tiuct geous, forming the connecting link 
between the Alci/onium and the Sponge, under the name of CHona celaia. 
The projectine tnhular pnpillie of this animal, contrary to what Mr Otier 
cupposes, are distinctly irritable ; and Or Grant even questions " whelber 
the sharp siliceouE spicuk, and the conytoiit currents of its papilla?, do not 
esert some influence in forming or eniarpng the hahitniion of this koc- 
phjte." « 
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demonstration which could give a more decisive support to the 
theory of a solvent. 

On the other hand, it must be slated, that Mr Osier has 
completely failed in his endeavours to detect this solvent. 
Litmus paper applied to every part of the Saxicavse just taken 
from their holes, shells stained, and sea water linged with the 
same test, in which animals of every size were kept till they 
died, gave no indication of the presence of an acid. Even the 
water in whicJi a mass of rock containing above an hundred 
Sajcicava? had been kept for a week, afforded a precipitate, 
when treated with oxalic acid, only equal to that obtained from 
the same quantity of sea water. " Had the question been pre- 
viously balanced," concludes Mr Osier, "our inability to de- 
tect a solvent would justify strong doubts of its existence ; but 
while all the facts connected with the natural history of the 
I-ithophagi afford a strong and consistent support to the theory 
of a solvent, and are opposed as decidedly to the supposition of 
penetration by a mechanical force, the failure of the experi- 
ments cannot be considered to miUtate very strongly against 
the only inference to be drawn from the facts." 

Here then the matter must for tlie present rest ; for though 
Mr Osier has given strong reasons for supposing these animals 
to possess the power of secreting a solvent capable of softening 
the rocks in which they burrow, yet other naturalists, and 
among them Poli, whose anatomical celebrity and talents for 
observation are second to none, entertain a different opinion. 
And as many of these Lithophagi burrow in wood as well as 
in stone, and, as was remarked by Mr Stark, the same solvent 
which was able to decompose calcareous stones might be very 
ineffectual when acting on submerged wood, there still seem 
doubts upon the subject, which future observation only can 
resolve. 

Mr Osier's paper contains, besides, observations of much in- 
terest on the Are7iicola piscatorum of Lamarck, (Lumbricus 
marinus, Lin.) the Terebella conchilega, and some other ani- 
mals which perforate the sand, the whole detail of which is 
highly curious. The Arenicola piscatorum exudes a viscid 
fluid from its anterior portion to which the sand adheres, and 
forms a kind of tube ; and the Terebelia concAikgn forms a 
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more complete one by a secretion from glands below its head ; 
the Spatangus buries itsoif in the sand by the action of its 
spines ; and bivalves, such as the Mya truncala, effect their 
purpose by the action of their muscular foot. 



Art. XXII. — Summary fm- t/te year 1826, of the state ^ the 
Barometer, Thermometer, SfC. in Kendal. By Mr Samdel 
Maushall. Communicated by the Author. 

XuE fuUowiiig summary of the meteorological phenomena for 
18S6, 'presents, in most respects, unusual results Jbr this part 
of the country. The barometer throughout the year has main- 
tained an altitude not very common for the height of Kendal 
above the level of the sea. This will appear from the mean al- 
titude for the three preceding years ; that of 1823 being S9.d6 ; 
for 18S4, 29.66 ; and for 1825, 29,64. The greatest height 
of the barometer, 30.78, was on the 19th Api-ii, and the least 
28.62, on tlie 2d December. The mean temperature (47 .'=81) 
is also greater than in these years. This Is a circumstance 
which has been generally evpenenced in every pare of the 
island. In 1823, the mean temperature was 45.00 degrees; 
in 18S4, 4^6.88 degrees, and in 1825, 47.49 degrees. It is 
generally admitted that no parallel to the late summer can be 
found, for intense heat and dijncss, for the last sixty-three 
years. In this instance, as in the year 1763, the drought of 
the summer has been succeeded by an unusually mild and open 
autumn and winter, so far as the latter season has advanced. 
To the last day of the year, vegetation has maintained much 
of its verdant appearance ; and cattle in this part have been 
enabled to derive the greater part of their sustenance from the 
fields. The dryness of the year is sufficiently proved from the 
circumstance, that only 43.060 inches of rain have fallen in 
that period ; and within sixteen miles of this town, (Vealand,) 
but a9J inches have fallen. In 1825, 69.973 inches of rain 
were taken at Kendal ; and In the three preceding years of 
182S, 1823, and 1824, nearly 63 inches fell in each year. 

In this town, the winds from the S. W. may be said to pre- 
vail during nine months in the year ; but in 1826, only five 
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months show this wind to be the most prevalent. As it is from 
this quarter that the grent^&t quantity of rain accompanies the 
currents of the atmospliere, this circumstance appears to be an 
additional proof (if any were wanted,) that the greatest quan- 
tity of moisture is conveyed by this wind. In 1833, we had 
198 rainy days; in 1824, 187; and in 1825, 169; but, in 
1836, we have had only 147 days in which rain has fallen; 
and had it not been for the remarkably wet mooih of Febru- 
ary, the number would have been much smaller. 

We have had very little snow, and that with the wind at E. 
and S. E. The rain has fallen, excepting in two iustances, in 
very small quantities at a time. 
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AaT. XXIII. — On the production and formation of Pearls.* 
By Sir Everahd Home, Bart. V. P. R. S. With observa- 
tions by the Editor on the peculiar lustie of Pearls. 

Is examining the organs of generation of the large fresh wa- 
ter muscle, I very frequently met with what are called seed- 
pearls, and these were always found in the ovarium, or con- 
nected with the shell in which the ovarium lay, I at the same 
time accidentally discovered that all oriental pearls that are 
split into two halves have a brilliant cell in the centre. This, 
however, where the pearl has been bored is destroyed, and 
• Ahriilged from the Fhil. Tiwii. 1826, pari iii. juge 33fl. 
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upon comparing the size of the central cell with that of tHie 
of the ova, it is exactly large enough to contain it. The ova 
themselves are formed upon pedicles in the Bame manner aa 
the yelka of the pullet's eggs, and must, when completely form- 
ed, have a similar mode of being discharged. 

From these facls, I have been led to conclude, that a pearl 
is formed upon the external surface of an ovum, which, hav- 
ing been blighted, does not pass with the others into the ovi- 
duct, but remains attached to its pedicle in the ovarium, and 
in the following season receives a coat of nacre at the same 
time that its internal surface receives its annual supply. 

This conclusion is verified by some pearls being spherical, 
others having a pyramidal form, from the pedicle having re- 
ceived a coat of nacre as well as the ovum. 

ft ia the nacral shining lining of the central cell tliat prey- 
duces the lustre peculiar (o the pearl, which cannot be given 
to artificial ones. 

Pearls being composed of concentric layers of nacre, vludl 
are annual, must be of slow growth, and those of large uKe 
can only be found in full grown oysters. 

After making these observations. Sir Everard candidly quotes 
from the Philosophical Transactions 1674, No. 101, p. 11, 
a similar explanation of the origin of pearls, as given by Christ., 
Sandius, who had it from a Dane, Henry Amoldi, who Iui4 
observed the facts himself, at Christiania in Norway. The foU 
lowing is the passage alluded to. 

" The pearl shells in Norway, and elsewhere, breed in iicsb 
water. Their shells resemble those commonly called musclei^ 
but they arc larger. The fish in them looks like an oyster, 
and it produces a gruat cluster of eggs like those of craw-fiabf 
some white, some black, which latter become white, the outer 
black coat being taken off. These eggs are cast out whea 
ripe, and then grow, becoming like those that cast them. 
Btrt sometimes it happens, that one or two of those eggs &ti(^ 
fast to the sides of the matrix, and are not voided with die 
rest. These are fed by the oyster against ils will, and thejr 
grow, according to the length of time, into pearls of diJFcrent 
sizes, and imprint a mark both in the fish and the shell." 

This quotation we have made from Hutton Shaw and PeaTr 
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son'a abridgment of the Transactions, and we must add the 
strange annotation which they have made upon it. 

" This Mr Arnoldi had a very erroneous notion concerning 
the formation of pearls, which are certainly not the eggs of cer- 
^in muscles and other bivalves in which they are found." 

^^T OBSEBVATIONS BT THE EDITOX. 

In the preceding very interesting paper, the origin of the 
seed pearl is, we think, well established. We are disposed to 
think, however, that Sir Everard is mistaken in ascribing the 
lustre peculiar to the pearl, and whick cannot be given to arti- 
Jwial ones, to the nacral shining lining of the central ceU. 

What Sir Everard means by the nacral akining lining of 
the centr(U cell can be nothing more than the inner surface of 
the pearl when the nucleus is removed ; but that this has no- 
thing whatever to do with the peculiar lustre of the pearl, may 
be demonstrated by grinding down the flat side of a bisected 
pearl till the surface of the central shell is entirely removed. It 
will then be found that the pearl still retains its peculiar lustre. 
Wc are persuaded, indeed, that if each successive annual growth 
could be separated from the rest, each concentric sphere would 
possess the pearly lustre, and become a perfect pearl- In proof 
of this opinion I have succeeded in detaching one of the annual 
61ms, and the surface of it is j ust as pearly and beautiful as the 
whole pearl from which it was detached. 

It is not easy to give a precise scientific esplauation of the 
peculiar lustre of pearls. A pearly reflexion may be produced 
by several very thin transparent films being put together, as 
takes place in a piece of mica that has been strongly heated. A 
amilar effect takes place without heat in some minerals, such as 
apophyllite and stilbite where there is one eminent cleavage, and 
where theplates are partially separated. Itisstillmorestrikingly 
seen in the oxidation upon very ancient glass, where the efi'ect 
is remarkably beautiful. In pearls, however, the light thrown 
back to the eye is not reflected, as in the cases now mentioned, 
merely from the surfaces of the combined films, but also at the 
points of junction of the carbonate of hme and the animal mem- 
brane of which the pearl is composed, the substance of the pearl 
not being homogeneous like transparent films. The pini 
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green tints which appear in the finest pearls are aaalogous to 
pink and green masses which I have particularly examined 
mother of pearl,and have described in the Phil. Trans, for 1815. 
The unequal mottletl surface of the pearl, which resembles that 
of very fine ground glass, presents a distinct reflexion from the 
outer surface, and contributes to disperse and mix the various 
reflexions which come from the interior of the pearl. 



Art. XXIV. — On t/ie Regular Composition of CrysialUxed 
Bodies. By W. Haidinckr, Esq. F. R. S. E. Commu- 
nicated by the Autlior. Illustrated by Plate VI. — (Conti- 
nued from Vol. iii. p. 6Q.) 

IV. — prismatic St/stem. 
The individuals of those species which belong to the prisma- 
tic system, very frequently present themselves in groupes, where 
two or more of them are joined parallel to one of their facesof 
crystallization. Generally this is a face of a rhombic prism, 
whose axis is either parallel or perpendicular to the axis of the 
fundamental form. There are a very few cases, however, In 
which two individuals are joined in a face parallel to one of the 
diagonals of the base of the fundamental pyramid, and this is 
possible only upon the supposition, that the secondary faces 
possess a peculiar hemi-prismatic character ; or in which the 
junction takes place parallel to a face of some scalene fonr- 
sidcd pyramid of finite dimensions. These will be considered 
more at large hereafter. 

Among the former there is a class of regular compositions, 
where the junction of two individuals takes place parallel to 
the faces of prisms whose angles are near 1 20°. The result 
of it, particularly when three individuals are united, has some- 
times the appearance of a form belonging to the rhombofaedral 
system, in as much as there is a kind of symmetry estabhshed in 
reference to six faces supposed to meet at angles of csaclly 120", 
Such are the compound crystals of arragonite, of the di-pris- 
matic lead-bnryte, of stroniianite, of witherite, of chrysoberyl, 
of prismatic copper-glance, of sulphate of potash, and others. 
Most of them, in the infancy of crystal I ographie inquiry, were 
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coDsidered as modiScations of the regular Bix-sided prism ; a 
few are yet enumerated as audi by very able mineral ogiats. 
The correct determinations introduced by modern authors af- 
forded them the means of more accurately urcumscribing the 
species themselves, — a result which has so frequently rewarded 
the labours of those who study the geometrical properties of 
substances. The general appearance of tire compound groupes 
is so much alike in all these species, that from having more 
circumstantially explained one of them, the rest will be perfect- 
ly inteihgible, at least if we add those observations which are 
rendered necessary by any occurring peculiarities of the crys- 
tallization. 

To this end we select the di-prismalic lead-baryte, or the 
carbonate of lead, and among the forms of the individuals 
which occur in the composition, that of Fig. 1. Plate VI. Fig. 
2. being the projection of it on a plane perpendicular to the 
faces M and I. The crystal I ographic signs, after the method 
of Mohs, are Pr (M), (Pr-|- oc)^ (*) and Pr+ oc (0- To the 
projection, Fi^. 2, everything here shall be referred which 
relates to the e^iplanation of the regular compositions. The 
faces of composition in this species are parallel to the faces 
of Pr (M), a horizontal prism of 117° 13'. The resiUt of a 
regular composition of two individuals is represented in Fig. 3. 
The faces, ,M and ,M' are parallel, M is inclined on M' at an 
angle of 125° 3i', and I on /' at 117° 13'. This last angle is 
equal to the angle of the prism itself, and follows of necessity, 
the angle a being = b, and c = d, b and d being each of them 
equal to one-half the angle of the prism, which is a general re- 
sult, whatever may be the value of it in degrees. 

As in other systems, the composition is often repeated in 
parallel layers, particularly near the plane of junction, as in 
Fig. i. If the substance of the individuals does not terminate 
at this face, but is continued beyond it, the groupc assumes in 
its transverse section a cruciform appearance, similar to Fig. B. 
Beside the face of composition no, which is parallel to the 
faces M, M, another face pq is formed perpendicularly upon 
it, which, therefore, ia also perpendicular upon M and 
M, and when the re-entering angles at p and q are filled up 
by the increase of the individuals, it is often difficult to as- 
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certain iheir juncliou, since portiona of the faces marked M 
will then coincide in one continuous plane. When the re-en- 
tering angles at n and o are likewise filled up, a six-sided prism 
is produced, having four angles of 117° 13', and two of 135° 34'. 

But it occurs often, that in the same manner in which one 
individual is joined to the original one, in a plane of M, con- 
tiguous to n. Fig. 6, in the same manner also one individual 
is joined to the same parallel to the other face of M, contigu- 
ous to the point r. The inclination of M on M' of the two 
individuals added, is = 720 — (3 x 117' 13^+2 x 125' 3*), or 
= 117° 13'. If all the individuals be continued beyond their 
respective faces of composition, a figure will ensue like a star 
with six radii, similar to Fig. 7. The angles formed at the 
points ic, produced by the faces M and M', or M" and M'", if 

they should happen to meet, are = 180° + ^ = 

ISa" 21', the supplement of which to 360° is 171" 39'. 

In order to show the application of these rules to nature, a 
few examples may now be given, selected from the varieties 
actually met with ; although even the figures employed in the 
explanation of the theory are found more or less distinctly, 
and usually with various additional faces, as Fig. 6, at Johann- 
georgenstadt in Saxony, and Wanlockhead in Scotland ; Fig. 
8, and Fig. 5 at Leadhills, &c. Fig. 8 is a twin-crystal, of 
the di-prismatic lead-baryte, from Nertschinsk in Siberia. It 
is one of those which give the idea of a six-sided prism acu- 
minated by six planes, set on the lateral planes of the prism. 
The two individuals are joined parallel to a face of M, as ap- 
pears more distinctly in the projection Fig. 9, where the line 
j-.ri represents that plane. The face I and I meet at e, and 
produce an angle of 1]7°]3', while the angle at r is= 720° — 
Sxin'IS'— 2xl21°23i'=125°34. No re-entering angles 
appear, if the face of composition passes exactly through the 
edges of combination between Pr and Pr -J- co . But if this be 
not the case, such angles will become apparent, as in the figure 
10. The difference of the angle z' from 120° is ~ 121°23i' 
— 117=13 =4''10 J', that of the angle r' = 125°34'— ISrSSJ' 
=4!°10J'; the angles themselves are equal to ISl'lO^', and 
175''49J'. Usually these re-entering angles are easily ob- 
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servable ., ihey afford an excellent character in ascertaining the 
forms of the di-pri^matic lead-bar^te, and in distinguishing 
them in particular from the forms of the prismatic lead-baryle, 
or the sulphate of lead, when these minerals are found accom- 



panying 



ich other, which is oflen the case, as at Leadhills. 



Fig. 1 1 represents a very bf autiful groupe of three individuals, 
joined in the manner of Fig. 7, in Mr Allan's cabinet, from 
that locality. The crystals are very much compressed b& 
tween the faces / and /. 

Hauy has given a good explanation of a composition simi- 
lar to Fig. 8, without the faces / and m, but he haa not been so 
fortunate in the illustration of what he calls the plovib carbonate 
triple, a composition nearly similar to the one described above, 
and i-epresented in Fig. 6 ; for he supposes here, that three 
crystals already formed an^ complete, are joined, and require 
exactly 360 degrees of angles to fill up the space in the centre 
m, and thus he actually places the crystals in a perfectly pa- 
rallel position, in which they would form but one individual ; 
whereas in fact, it is only necessary to trace the position of the 
individuals, and leave to the power of crystallization to fill up 
any vacuities, that may originate in the joining round a cen- 
tre of several edges, that form a sum short of, or exceeding 
360°. He is of opinion, also, that, besides the one mentioned 
in the composition of plomb carlmnate liemiirope, there are 
several other ways in which the crystals are grouped. An 
accurate observer will always be able to trace the law which 
requires any two individuals to be joined in such a poBition, 
that the axis of revolution is perpendicular upon one of the 
faces of M. 

The usual crystals of arragonite might be explained from 
drawings executed for the preceding species, were it not for the 
difference in the forms which its simple crystals affect. Fig. 
12 represents one of those discovered a few years ago in the 
Czinczow mountain, near Blhn, In Bohemia. They are ge- 
nerally modified by various additional facets, at the place of the 
solid angles n and n'. The plane of composition is parallel 
to one of the faces M, the same as in Fig. 13, where, more- 
over, the substance of the individuals is continued beyond the 
face of composition. The last is a Spanish variety. The 14th 
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figure sliowa the transverse section of another regularly com- 
pound groupe from the same country. The individual B is 
joined to the individual A, in the plane y, according to the 
general law; the portion M" of the face nr will therefore be 
parallel to M, and coincide in one single plane with the por- 
tion M', which itself belongs to the individual A. In a per- 
fectly similar manner, the individual C is attached to A, in 
the plane z. The result is an irregular six-sided prism, having 
three of its edges vt, n, and o equal to 1 16" Iff, since they are 
the original edges of the prism M, which has the same angle, 
two edges p and q =: 127''28', and the remaining edge r equal 
again to 116°16'. It is immaterial, whether this edge be 
formed by the substance of the individual A, or by the meet- 
ing of the two individuals B and C, the resultant angle wi!l 
be always the same. This species. presents a great variety of 
compositions of the latter kind, many of which have been de- 
scribed and figured by Hauy, to whom we are likewise indebt- 
ed for the discovery of its forms belonging to the prismatic sys- 
tem, as it had been formerly considered to assume such as may 
be derived from the regular six- sided prism. His method of 
considering the compositions is however unnecessarily compli- 
cated, since he assigns particular laws of decrement to the 
planes in which two individuals like B and C in Fig. H- will 
meet, which must even vary in such species as have diiferent 
angles, whereas they are in fact a mere necessary consequence 
of being attached agreeably to the general law to one indivi- 

Both strontianite and witherite are usually found in regular- 
ly compound groupes of crystals ; the former often in six-sided 
prisms, produced by the junction of two individuals croe^ng 
each other, like Fig. 5, but having the lateral angles filled up ; 
the latter more commonly in forms Hke Fig. 15, the composi- 
tion of which is shown in its projection upon a plane perpendi- 
cular to the faces c, in Fig. 16. The angle of the prism of 
witherite, according to Phillips, is = 118° 30'; the four edges 
at r* /.and sr will be each = 118° SC, and the other two, i>and 
w, each = 123''0'. Every one of thefacesvisibleinthisgroupe, 
those marked c, as well as those marked ^ and n, are parallel 
to the axis of the fundamental pyramid. This yields a remark- 
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E between compositions like Fig. 16, and such as 
om Fig. 7, by the filling up of the re-entering an- 
gles, in the last of which the whole is bounded by the faces of 
the original horizontal prisms, wliieh are all inclined upon the 
same axis. The faces of composition in the first case pass 
throuf^h iheedges, in the second through the centres of the facei 
of the compound groupe. The regular forms of both these 
substances are considered as belonging to the rhombohedral 
system, inthe last edition of Hauy's Traiti. Professor Fuchs 
first ascertained the actual forms of the stronlianitc of Leogang. 

The four species, described above, not only agree in their 
mode of being joined in regular compositions, but they likewise 
show nearly the same secondary faces. In every general crys- 
tallographic consideration these four species are inseparable. 
Even their history coincides in this important point, that — with 
the exception of the first only — they have all been taken for 
rhonibohedral. They form a curious instance likewise of the 
isomorphism of lead, calcium, baryum, and strontium. 

One of the most curious substances, particularly for its near 
resemblance to certain rhombohedral species, is the prismatic 
copper-glance, the grey copper of Cornish miners. By far the 
greater number even of ilrst rate mineralogists to this day con- 
sider its form as connected with the regular six-sided prism, or 
belonging to the rhombohedral system of Mobs ; and yet these 
formsarederived from arhombic prism of 119° 35', which is usu- 
ally feund in regular compositions of three individuals, crossing 
each other at angles of nearly 60° and 120°. The 17th Figure, 
the. projection of a crystal in the cabinet of Mr Allan, would be 
scarcely recognizable for what in fact it is, were we not led to it 
by tiie re-entering angles or evasures along some of its edges, and 
by the strite, which, as in chrysoberyl and other species, are pa- 
rallel to the intersection of the face * with the faces of the vertical 
prisms. Such striEe are usually met with, and though the entire 
grpupes are not always so well defined as in the case represented, 
yet this peculiarity will he suflicient to mark out the extent of 
each individual, and to ascertain the law by which it is joined to 
another. I'his substance, however, occurs also in several other 
kinds of regular composition, which, though they render it more 
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complicated, greatly enhance the interest attached to the consi- 
deration of the crystalline forms of the species. 

Dr Gustavus Rose assigns a regular composition also to the 
crystals of zinkcnlle, a species which he first described. (See 
this Journal, p. 17.) Une of them is represented in Fig. 18. The 
planes of junction here, as in the preceding case, pass through 
the centres, or nearly so, of ihe faces, which limit the prism 
whose angles approach to 120°. This is therefore, properly 
epeaking, the complementary law to the oiiginalcme; the axis 
of revolution is perpendicular to a face of Pr, the plane of oom- 
position also perpendicular to it, and, at the same time, to an 
acute edge of P. The faces P and M bounding the crystal, 
are remnants of those of the horizontal prisms. 

The reverse, that is to say, the original law, takes place in 
prismatic melane-glance, Fig. 19. The planes of junction pass 
through the edges, and are paralleJ to the faces of Pr. The 
ctystallographic sign, therefore, witl be ... Pr+ oo. (Pr+ oo)* 
Pr+OD, 8(pr}. Four of the angles are =115° 39', equal 
to the angle of the horizontal prism, and two = 128" i9/. Not- 
withstanding this great difference of the angles from 120', the 
crystals of the substance were long taken for rhombohedral ; 
nay, the substance itself was confounded with red silver, witH 
which it agrees almost in none of its properties, except that it 
likewise contains silver. 

The antimonial silver of the Hariz sometimes occurs in acute 
six-^ded pyramids. Fig. SO, imbedded in, or rather enveloped 
by, coats of native arsenic. These are compound groupes, 
formed exactly in the manner described of the preceding spe- 
cies. There is a distinct, though not very bright cleavage 
perpendicular to the axis of the supposed pyramid ; but there 
are also two directions of cleavage, which produce a prism, 
parallel to the one, whose faces are d and d, with an angle of 
about 95^°, contiguous to the apex of that pyramid. The 
want of continuity of these faces of cleavage immediately be- 
trays the compound state of the mineral. I have seen at 
Clausthal, in the Hartz, a groupe nearly similar to Fig. 21, of 
two crystals, leaving between them re-entering angles, the axes 
o^the prisms forming an angle of about CO". I could not 
obtain an exact measurement of any of the forms, and more 
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particularly not of ttial prism, parallel to the faces of which 
the composition takes place, to decide whether the obtuse edge 
of it is greater or less than 120°. But so much is induhitahle, 
thai the crystals neither are modifications of the cube, as is 
supposed by Count Bournon, nor can be comprehended in the 
rhombohedral syetem, as is taken for granted by others. 

I shall not enlarge here on the regular compositions met 
with in Stembergite, a new species, an account of which L 
have laid before the Royal Society of Edinburgh. They near- 
ly resemble Fig. 3. in their projection. No very remarkable 
observations can be attached to them, and, besides, it would 
require more particulars than I should properly indulge my- 
self in, in the present place. 

Among the saline substances, occurring in compound crys- 
tals after this law, the sulphate of potash deserves our notice. 
The angle of the original prism being 120° 29', and regular 
composition of three individuals very frequent, the forms were 
long taken for rhombohedral ones, till Messrs Mobs, Brooke, 
and Levy gave a more accurate description of them, Mr 
Brooke, in particular, describes a composition resembling 
Fig. 6 in its transverse section, which he obtained from a solu- 
tion of the salt in distilled water. This is not, however, the 
manner in which the usual apparently isosceles six-sided pyra- 
mids are formed. This mode of junction is namely that of 
Figs. 15 and 16, the planes passing through the edges of the 
prisms, and producing a six-sided transverse section of the 
compound group with four angles of 120° 29', and two of 
119° 2", a kind of composition demonstrated likewise by the 
optical discovery of it by Dr Brewster. As in the prismatic 
m el ane -glance, all the faces bounding the compound crystal, 
are such as are parallel to the principal axis of the fundamen- 
tal form. 

Saltpetre presents the same phenomenon, as is evident from 
its action on light, as observed by Dr Brewster. The crystai- 
lographic properties have not yet been sufficiently ascertained. 
Dr Forchhammer, however, informed me, that he actually 
found a difference to exist in the angles of tlie six-sided prism, " 
hitherto supposed to be a regular one. 

The figure of snow is so nearly allied in its shape to some 
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of the results of regular composition here described, that Ii 
must add a few remarks on this subject, by whtcU it Will 
appear, that, though one of tlie most common substances, 
we are sadlj in want of an exaut knowledge of the forms 
of crystallized water. Except in tlie treatise of Mohs, these 
forms are uniformly described as bclouging to the rhombohe- 
dral system, an opinion rendered highly probable by Dr 
Brewster's experimeDts on ice, a substance whicli shows a re- 
gular crystalline structure, when examined in polarized light, 
even in plates several inches thick, and exhibits the single sys- 
tem of coloured rings, characteristic of the structure of rbora- 
bohedral and pyramidal {orms. There is not, however, in the 
whole compass of rliombohedral forms one example of a similar 
formation as the stars with six radii of snow, while it is common 
enough in those species whose forms belong to the prismatic 
system. The low degree of temperature has prevented natu- 
ralists from examining them more closely, the observer him- 
self being one of the chief causes of their speqdy destruction 
by the action of heal. Their size is often-much mer£ con- 
siderable than that of the crystals of many a^ sjiecies exactly 
described in our days. On a clear frosty day, wjien accompany- 
ing Mr Mohs in a walk from Freiberg to Dresden, I have seen 
thinsix-sidedplatesof ice nearly half an inch in diameter, which 
were deposited as hoar-frost on the stalks of reeds in a marshy 
place, in the forest of Tharand. But from the exertion of the 
walk, the temperature of our bodies had so much increased, that 
the delicate flakes would melt on being brought so near the eye 
as the use of the magnifying lens required. These six-sided 
plates were striated parallel to their sides ; the reflection of the 
sun from the broad faces showed a difference of level, in the por- 
tions t, I, . . u. Fig. 9, seemingly belonging to different indivi- 
duals. During the intense cold of last winter, I had an opportu- 
nity of seeing a curious example of crystals of ice, in Berlin in 
one of Professor Mitscherlich's rooms, which had been the 
whole winter without a fire. The flowery deposit, formed by 
a kind of sublimation, on the windows, had considerably in- 
creased in thickness, and presented all over, when attentively 
examined, multitudes of crystalline plales, rectangular, and 
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in a parallel position, where iongUudinal delineations appear- 
ed, whereas tliey were six-sided in the spaces, formed by the 
meeting of them, and wherever the delineation appeared exe- 
cuted on a smaller scale. I have attempted to express some- 
thing of this kind in Fig. 22. The ice had much more accu- 
mulated, where the six-sided plates were visible, so as con- 
siderably to obstruct the passage of light. There were even 
crystals, like the one marked a, with a distinct geniculated 
appearance. 

The explanation of these phenomena can be scarcely 
given but upon the supposition of prismatic crystals. There 
might exist two species, characterized by different forms, with 
the same constituents of hydrogen and oxygen, as we have 
analogous cases in calcareous spar and arragonite, or in 
the hexahedral and prismatic iron-pyrites; but so imperfect 
is our positive information in this respect, that we are not 
entitled to consider such a hypothesis as plausible. There 
is one hypothesis, indeed, which might suffice for explain- 
ing all the appearances hitherto observed. The forms of 
ice might belong to the pyramidal system. The individuals 
forming on the surface of stagnant water would have all their 
axes parallel, and consequently show the single system of rings 
in polarized light etjually well as if they did constitute one 
single individual. For the six-sided prisms, or six-sided plates, 
as produced by regular composition, and the star-like figures 
of snow, we find many analogous cases in the pyramidal sys- 
tem, for instance in tin ore and in rutile. The latter particular- 
ly often shows compressed prisms, and reticulated aggrega- 
tions disposed upon a plane. Actual observations, however, 
and measurements of angles, are required to show whether this 
opinion be borne out by fact, Rome de I'lsle," Bosc d'Antic,-^ 
and Scoresby,J have each observed four-sided pyramids, which 
would add to the probability of the fonns of ice belonging to 
the pyramidal system. 
fTo be continued.) 
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Art. XXV. — On a RemarhahU Effect of a Magnei on the 
OtciMations of the Pendulum of a Clock. By GEoacE 
Harvev, Esq. F. R. S. Lond. and Edin. E. L. S. &c. 
Communicated by the Author. 

In the latter end of the year 1822, my attention was drawn 
to an experiment mentioned by Professor Gumming, in his 
paper " on the connection of galvanism and magnetism," in- 
sertcd in the second part of the first volume of the TraTisac- 
tioTis of the Cambridge Philosophical Society; viz. that the 
application of a horse-shoe magnet, beneath the iron pendu- 
lum of a small clock, occasioned an acceleration of the daily 
rate. 

Desirous of repeating the experiment, I applied a power- 
ful horse-shoe magnet as near as possible to the steel-spill or 
index attached to the lower part of the weight of a compen- 
sation pendulum composed of three bars of steel, and two of 
a mixture of zinc and silver. The magnet was applied about 
nine p. m., and, not anticipating any immediate effect, I left it 
to attend to some other pursuits. Having occasion, however, 
to enter the room again about midnight, 1 found, to my great 
astonishment, that the clock had stopped. The first impres- 
sion on my mind was, that I had accidentally stopped it while 
adjusting the position of the magnet; but, on looking at the 
minute hand, which indicated eighteen minutes after nine, and 
recollecting that I had quitted the room about four or five 
minutes after that hour, I began to suspect, that the action of 
the magnet had suspended the oscillations of the pendulum. 

To determine this interesting point, T communicated mo- 
lion to the pendulum, and, after the lapse of a few minutes, 
observed a sensible diminution in the amplitude of its vibra- 
tion ; and, at the end of twelve minutes after the oscillations 
commenced, the arc of vibration was so much reduced, as to 
suspend the beats of the clock ; and, in a short time after, the 
continually diminishing arcs of vibration vanished altogether, 
the pendulum being reduced by the action of the magnet to a 
perfect state of rest. 

Feeling now perfectly satisfied, that the stopping of the 
clock was due entirely to the action of the magnet, I proceed- 




Dr Wollner on the dijf'erent Forma ofSaUa^'S^e. 

ed to communicate motion to the pendulum in smaller arcs of 
vibration, and found the beats of the clock to be suspended in 
times proportionally less; so tbat, in the last experiment, the 
beating of the clock was stopped in the short space of fifty*nine 
seconds. 

On examining the spill or index, to the reciprocal influence 
of which and the horse-shoe magnet I attributed the pheno- 
merion, I found it to display the most decided marks of pola- 
rity. A small pocket compass, placed below its extremity, had 
the direction of its needle completely inverted at every oscilla- 
tion of the pendulum. The south pole being attracted by it 
when quiescent, indicated the kind of polarity it possessed, and 
which might have been anticipated from the necessary position 
of the pendulum. 
Plymouth, 

February 17, 1827. 



Akt. XXVI On the different Primitive Forms of the same 

Salt produced by a Change in the Nature of the Solvent.* 
By De Cheistiam Wollneb. With Observations by the 
Editok. 
In the manufactory of »lum at Putchen, near Bonn, Dr 
Wollner had occasion to observe, that in the tubs which con- 
tained the mother waters there were formed crystals of sul- 
phate of iron, which had exactly the same form as alum, that 
is, which had the form of the regular octobedron. Having 
analysed these crystals, he found them to be composed, like 
the common copperas, as follows : 

Wollner. Bcrzelius. .Mitbthcrlicli. 

Protoxide of iron, 25.36 25.7 25.19 

Sulphuric acid, 28.9a 28.9 29.89 

Water, - 45.50 45.4 48.92 

Loss, - - 0.21 

He made several attempts to obtain similar crystals from 

" Kumer's ArMo. Jur die gesamrate Nalurkhre, lorn. vi. p. 36t, i 
FMruBsac'a Bull, dei Sc. ^fal. Dec. 1826, p. 392. 
VOL. VI. NO. II. AFRIL 1827. 
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solution of ordinary i-oppcrus, and also from the octobedral 
sulphate, by sometimes pIuDgiag into it a crystal of alum, and 
sometimes a crystal of sulphate of iron, but he could not bug- 
oeed. 

He now directed his attention to the nature of the motber 
Wftlers, in which this sulphate had crystallized, in order that 
he might find amethod of reproducing this solvent at pleasure. 
The specific gravity of these waters was 1.358, and they neie 
composed es follows : 

Sulphate of magnesia, with traces of gypsum, 6.635 

Sulphate of alumine, - - 6.^95 

Sulphate of the protoxide of iron, - 12.000 

Muriate of the protoxide of iron, - 9-975 

Free muriatic acid, - - 0.570 

Water, - - - 64.525 

From this result Dr Wollner was able to reproduce arti- 
ficially a solution capable of yielding octobedral crystals of 
sulphate of iron, by dissolving in water the following salts. 

Sulphate of magnesia, ... 11,5 

Sulphate of alumine, ... 6.3 

Sulphate of iron, .... 88,0 

Crystallized muride of iron, - - 18.0 

Muriatic acid, sp. grav. 1.167, - - 2.3 

If we now concentrate tliis solution to a density of 1.358, 
and dissolve in a 1000 parts of weight of the liquid 125 
parts of ordinary copperas, and leave the solution to itself for 
twelve hours, we shall obtain crystals of the sulphate of 
having the octahedral form of alum. 
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■ The subject of the preceding observations is one of the most 
interesting in crystallography. Several facts analogous to 
those mentioned by Dr Wollner have been long known, but 
he is the first person who has investigated with care the cir- 
cumstances of the experiment, and pointed out the method of 
reproducing. the crystals at pleasure. We do not allude to 
ihe mere change of crystalline forms, which is produced by 
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various causes, such as the influence of mechanical mixtures, 
the nature of the hquid in which the solutitAi is made, 
the influence of substances which combine with the solution 
at the instant of crystallization; but to those cases in which 
there is a complete change in the crystalline system, or a pas- 
sage from one form to another which is entirely incompatible 
with it. 

M. Beudant made an interesting experiment of this kind with 
nitrate of potash, which commonly crystallizes in a right rhom- 
bmdai prism, and nitrate of soda, which crystallizes in the form 
of an obtuse rhombohedron. When the two salts are dissolved 
together, the nitrate of soda will crystallize first, if it exists 
in suflieient quantity, and the nitrate of potash will afterwards 
crystallize in prismatic needles. In a short time, howevej, 
rbombohedral crystals of the nitrate of potash are deposited, 
and though these were found to contain only small and vari- 
able quantities of nitrate of soda, yet M. Beudant has observed 
them perfectly free of nitrate of soda. 

On another occasion M. Beudant obtained a result the re- 
verse of this. Having made an aqueous solution, containing 
more nitrate of potash than nitrate of soda, there were first 
formed prismatic crystals of nitrate of potash, then rbombohe- 
dral crystals of nitrate of soda, upon which were found pris- 
matic rhomboidal needles of the same nitrate of soda, con- 
taining some traces of nitrate of potash. Hence, M. Beudant 
concludes, that the change of form iir the first instance was 
owing to the presence of the nitrate of soda in the solution, 
and, in the second, to the pesence of nitrate of potash. 

Other examples of change of system in crystallized substan- 
ces I have had occasion frequently to point out. In 1816, I 
was led to examine crystals of nitrate of strontian crystallized 
in prisms and also in regular octohedrons. But upon sub- 
mitting these salts to M. Berzelius, he assured me that the 
one was a hydrous and the other an anhydrous salt. In like 
manner, I found single crystals of sulphate of potash in regu- 
lar six-sided prisms, {not the compound bi-pyramidal crystals,) 
and in rhomboidal prisms ; but upon transmitting them to M, 
Berzelius for analysis, I learned that the former was a 
salt, containing one atom of sulphate of potash, and one 
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of proto-sulphate of iron. I found also the sulphate of nickel 
in rhotaboidiil flrisms,a.rid'mpru}iis mth a square baee,hut theae 
crystals turnetl out hy Dr Fyfe''s analysis to be a new triple 
salt, viz. a sulphate of nickel and copper. 
' These cases, with several others which might be mentioned, 
seemed to show that, in all cases where a change of crystalline 
system took place, there was a change in chemical composi- 
tion. This opinion, however, is discountenanced by M. WoU- 
ner's result, and also by Professor Mitscherlich's experiments 
on sulphur, in which he was able to procure prismatic crys- 
tals by allowing masses of sulphur of fifty pounds weight 
to cool slowly after being melted in an earthen-ware pot, 
while he obtained kemi-prismatic crystals like those of native 
sulphur, by dissolving sulphur in the carburet, chloruret, and 
phosphuret of sulph"ur. 

If it shall be found strictly true that the same substance 
can crystallize in two difierent forms belonging to different 
systems of crystallization, while under each form it consists of 
the same ingredients combined in the same proportion, there 
arises a puzzle of no ordinary kind in mineralogy. Many ac- 
cordant analyses, however, obtained hy the first chemists, will 
be necessary to establish such a result, and, after ali, the mi- 
neralogist may pause and consider whether he will believe a 
doctrine contrary to many general principles, or suppose that 
some volatile ingredient may have escaped the penetration of 
the chemist. 

Since this notice was drawn up, Mr Haidinger has inform- 
ed us that he has seen in the hands of Dr Gustavus Rose of 
Berlin, some of the octohedral crystals of sulphate of iron ob- 
tained by Mr Wollner. The crystals, he assures us. are not 
regular octohedrons, but irregular octohedrons, which are mere 
modifications of the common secondary forms of that salt. 
There is, therefore, in this case, no change in the system of crj 
stallization, but merely a change of secondary form. 
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Aht, XX\T:I. — A Description of some remarkable Efficts of 
unequal Refraction observed at Bridlington Q,uay in -the 
Suvmer of 1826. By the Rev. W. Scoresby, F. K. S"^ 
Lond. and Edin. M. W. S. &c. 

This interestingpaper,ufwhich we propose to give a brief ab- 
stract, was read before the Royal Society of Edinburgh on the 
S2d of January 1827. Mr Scoreaby had frequent opportuni- 
ties of observing this class of phenomena during his voyages 
in the Greenland seas, and in one of the latest, he saw in tlie 
lower part of the atmosphere the inverted image of a ship, so 
distinctly and beautifully defined, that he pronounced it to be 
his fatlier's ship, which was then about twenty-eight miles dis- 
tant, and some leagues beyond the limit of direct vision. 

In this paper Mr Scoresby describes various phenomena of 
unequal refraction which took place in the summer of 
about Bridlington Bay, and which he saw from his residence 
at Bridlington Quay. These phenomena he has represented 
in minute drawiiigs, and therefore we must refer the reader for 
an account of them to the original memoir, which will be speed- 
ily published. 

On the 26th June, which was distinguished by unequal r&. 
fraction, Mr Scoresby made a sketch of the appearance of the 
Holderness coast from the window of his sitting-room, which 
was forty feet above the level of the sea at low water, the state 
of the tide at the time. It then occurred to him lliat there 
might be a differeoce of appearance at another level, and on 
ascending to the attic stoiy, about sixty feet above the sea, he 
was astonished to find the phenomena altogether changed, the 
coast now presenting almost its ordinary appearance. Upon 
returning to his sitting-room he found the appearance exactly 
the same as when he had first drawn it. 

He then descended to the cellar flat, about twenty feet above 
the sea, where, on a level 'platform by the side of the house, 
there was a clear view of the same coast. In this new position 
scarcely any remains of the' refractive influence were seen, al- 
though in the middle position, viz. in the sitting-room, all the 
phenomena of unequal refraction remained unchanged. 

The phenomena continued to preserve their character, at 



I 




S94 On the Elements of the Four New Planets 

seen from the three different levels, for above an hour, when 
the phenomena Been from the middle position began to descend, 
BO ^at, as the heat of the day increased, or rather became more 
general and uniform, the view from the sitting-room became 
nearly the same as that seen from the attic story ; while the 
view from the cellar-flat became that which was seen from the 
atting-room. Shortly after mid-day the phenomena of un- 
equal refraction became so striking from the level of the street, 
that they attracted the attention of all the inhabitants in the 
neighbourhood. From two till five p. m. the phenomena were 
more indistinct and less interesting ; but, as the beat began to 
abate towards six p. m. the appearances observed in the moming 
were in a great measure repeated. 

" The occasion," says Mr Scoresby, " of the frequency of 
these phenomena during the last summer, and of their extra- 
(wdinary character, may perhaps be accounted for from a re- 
markable and sudden change in the temperature of the air. 
The cool weather of the preceding spring had continued down 
to the beginning of June. The sea, even near the coast, was, 
in consequence, at its winter temperature, whilst the air became 
greatly heated by the fervent glare of an unclouded sun. When, 
therefore, the air near the surface of the earth became greatly 
warmed, the stratum immediately in contact with the sea was 
chilled by its coldness, whereby media of unequal density and 
refractive power were produced. And through these unequal 
media, the rays of light, both from the shipping and the Hol- 
derness coast, had to pass, to the eye of the observer, an un- 
interrupted surface of water, in all cases lying between the ob- 
jects and myself. The passing of the rays of light at an ex- 
tremely small angle through the different strata of different re- 
fractive powers would sufficiently account for most of the phe- 
nomena observed." 



Abt. XXVIII.— Ore t}t6 Elements of the Four Neto Pi 
PssTA, JcNo, Cerss, and Pallab. 

1 HE fbUowing elements of the four new planets have been 
lected by Francis Baily, Esq. the learned president of the Aft- 
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Ve3ta, Juno, Ceres, and Pallas. £95 

tronomical Society of London, who has given them in his At. 
tronomical Tables and FormuUe, a work which, with his 
usual hberaltty, he has printed for the use of his scientiGc 
friends. The planets are arranged in the order of their dis- 
tance from the sun. 

Vesta. 

This planet was discovered by Dr Olbers on March S9, 
1807. Its mean distance from the sun is 2,367,870 ; that of 
the earth being considered as unity. ^ 

It performs its sidereal revolution in 1325-7431 mean solat 
days ; and its mean synodkal revolution is 50S,4il days. 

The mean longitude at mean noon at Greenwich, on Janu- 
ary 1, 1820, was in 278' 30* 0" i. 

Its mean motion in its orbit in a mean solar day is 16' 17", 
9516. Its mean motion in 363 days, is consequently 99° 9* 
IS", 33. 

The longitude of its perihelion in Jan. 1,1820, was in 849° 
33' 24", 4. According to M. Santini, it has an apparent an- 
nual motion of + 1' 34", 24, 

Its orbit is inclined to the plane of the echptic, in an angle 
of 7° 8' 9", which, according to M. Santini, has an annual de- 
crease of 0", 12. 

Its ascending node was, on January 1, 1820, in 108° 13 
18", 2, which, according to M. Santini, has an apparent annual 
motion of + 15". 63. 

The eccentricity of its orbit is 0.089,130 ; half the major 
axis being considered as unity : subject to an annual increase, 
according to M. Santini, of 0. 000004009. 

The greatest equation of the centre is 10* 13' 22". 

Juno. 

This planet was first discovered by M. Harding on Sep- 
tember 1, 1804. Its mean distance from the sun is 2.669009, 
that of the sun being considered as unity. 

It performs its sidereal revolution in 1592,6608 mean solar 
days ; and its mean t^Twdical revolution in 473,95 days. 

t[tB mean hngitude at mean noon at Greenwich, oa January 
1820, was in 200" 16' 19", 1. 
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Its mean motion in its orbit, in a mean solar day, is 13' 38", 
9304 ; its mean motion in 365 days is consequently 8^ 
19", 60. 

The longitude of its perihelion, on January 1, 18S0, 
S3* 33' 46". 

Its orbit is inclined to the plane of the ecliptic in an an^e 
oflSM'S", 7. 

Its aficending Jtode was on January 1 , 1 6S0, in 171° 7' 40", 4. 

The eccentricity of its orbit is 0.257848 ; half the major axis 
being considered as unity. 

The greatest equation of the centre is 29° 46' 






Cedes. 



lua^^B 



This pjaoct was first discovered by M, Piazzi, on Jatu 
1, 1801. Its mean Stance from the sun is 2767215, that of 
the earth being considered as unity. 

It performs its mean sidereal revolution in 1681.3931 mean 
solar days, and its mean synodical revolution is 466.62 days. 

Its mean hngitude at mean noon at Greaiwich, on January 
1, 1820, was in 123' 16' 11", 9. 

Its mean motion in its orbit, in a mean solar day, is 12' SO", 
9230; its mean motion in 365 days is consequently 78* 9* 
46", 89. 

The longitude of its perihelion, on January 1, 1820, was in 
147° 7' 31", 5 ; which, according to M. Gauss, is subject to 
an apparent annual motion of + ff 1", 3. 

Its orbit is inclined to the plane of the ecliptic in an angle 
of 10° 37' 26", 2 ; which, according to Mr Gauss, has an an- 
nual decrease of 0", 44. 

Its ascending node was, on January 1, 1820, in 80° 41 ' 24". 
According to M. Gauss, it has an apparent annual motion of 
+ 1" 48. 

The eccentricity of its orbit is 0.078439, half the major 
axis being considered as unity; which, according to M. Gauss, 
is subject to an annual decrease of 0.00000583. j^m 

'i:h& greatest eqvatimi of ike centre is 8° 59" 42'. ^H 

Pallas. ^B 

Thi« planet was discovered by Dr Olhers on March 28, 
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1802 : its mean distance from the sun is 2.772886 ; that of the 
earth being considered as unity. 

It performs its sidereal revolutions in 1686. 53S8 mean solar 
days ; and its mean synodical revolution in 466.22 days. 

Its mean longitude, at mean noon, at Greenwich, on January 
1, 1820, was in 108° 24' 57",9. 

Its mean motion in its orbit, in a mean solar day, is 12" 49", 
3934: its mean motion in 365 days is consequently 77° 54' 
25",59. 

The longitude of its perihelion on January 1 , 1 820, was in 
121° 7' 4",3, 

Its orbit is inclined to the plane of the ecliptic in an angle 
of 34* 34' 55". 

Its ascending node was, on January 1, 1820, in 172° 39' 
S6",8. 

Theeccen(rici(y of its orbit is 0.241648; half the major axis 
being considered as unity. 

The greatest equation of the centre is 27° 49* 19". 

This planet appears to be subject to very considerable per- 
turbations. 




Amt. XXIX. — Description of the New Mineral called Hay- 
torife, drawn up from the Observations of Mr Trii'e, Mr 
Cole, Mr Phillip*, and Mr Levy.* 

This very remarkable mineral, which has already called forth 
the ingenuity of some of our ablest mineralogists, was first de- 
scribed by Cornelius Tripe, Esq. who transmitted crystals of 
it to William PhiUips, Esq. for measurement. 

" It was found," says Mr Tripe, " in detached pieces, ac- 
companied by small masses of chalcedony, garnet, actynolite, 
talc, and very splendent octohedral oxidulated iron. These sub- 
stances altogether formed a single bunch of considerable size, 
enveloped by a ferruginous clay in a large lode of very pure 
oxidulated iron, in an iron mine adjacent to the Hay Tor gra- 
nite quarries, Devonshire. 

■ The observations of these gentlemen form three successive atticles ii 
the Philntophicai Maga^iineitio i.p.39, Jan. 1827. 
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" The crystals, which are generally large and well defined, 
are of a brownish-red ferruginous yellow, and delicate while 
colour. Every crystal has certain planes, smooth and splendent, 
while the others are rough and dull, and is either semi-tran- 
sparent or translucent- The substance scratches rock crystal, 
and in lustre, colour, fracture, and general appearance, closely 
resembles chalcedony." 

Mr Robert Cole, who examined the mineral along with Mr 
Tripe, agrees with him in regarding it as crystallized chalce- 
dony, but considering it probable that it may be a new sub- 
stance, they contemplated calling it HaytorUe, in honour of its 
birth-place. 

Mr Phillips has made the following observations upon Hay- 
torite : 

" It has only been found in regular crystals, which in ge- 
neral are well defined, the edges being sharp, and the planes tor 
the most part brilliant. In dimension they vary from the ai^e 
of a pin's head to an inch in diameter ; three or four minute 
crystals are colourless and almost perfectly transparent ; but in 
general their colour passes from pate brownish -yellow, in which 
case they are translucent, to deep brown and opaque. 

The crystals, however, have rarely been found isolated, be- 
ing commonly grouped together in such a manner as to show 
only about one half of the crystal, but they are easily separa- 
ble ; the planes of separation are bright, and frequently some- 
what iridescent on the surface. 

I have in vain attempted to discover a regular cleavage 
which rarely is absent in crystallized minerals, and it is re- 
markable, that the surface produced by breaking a crystal in 
any direction, is almost totally devoid of lustre, having com- 
pletely the aspect and fracture of chalcedony, and this takes 
place even in the almost perfectly transimrent crystals, which 
lose immediately that character, assuming the same degree of 
transtucency as is commonly possessed by chalcedony when 
viewed on the fractured surface. Spec. grav. of two crystals 
taken by Mr S. L. Kent 2.5628, 2.5862. It scratches quartz. 

The characters detailed in the preceding sentence induced 
the suspicion that it is only a pseudomorphous mineral. 

Whether such be its real character, or whether it is to be 
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considered a new miDeral, ils primary form (assuming the 
planes P and k, b' as primary, Plate IV. Fig. 9.) is an oblique 
rhombic prism, differing less than 1° from the proportions of 
a right rhombic prism, and of which the lateral planes meet 
at the angles of 77" and 103°, the terminal plane declining 
from one acute angle to the other. Some of the crystals 
forming one large groupe in my possession are opaque; in 
others translucency exists ; and others again seem to hare 
suffered a partial decomposition, haying the appearance of 
being carious internally ; but to what extent soever that ap< 
pearance has taken place, it is remarkable, that the portion 
remaining of the external plane, however small, is not de- 
prived of its ordinary lustre, and often is even brilliant. 

Now, if this apparent injury had been the real effect of de- 
composition, we might expect that the agent producing it 
would, in the first place, have acted externally, and thus have 
deprived the external planes of their natural brilliancy ; and 
this consideration again tempted the farther examination, as 
to whether there existed In the crystals thus partially hollow- 
ed, any stalactitic appearance of chalcedonic matter. This 
certainly does appear, on a close examination by the help of 
a glass, a ciratmsiance amounting tdmost to proof, that the 
crystals are in reality pseudomorphous, and that their sub- 
stance is chalcedony. The smaller crystals were sometimes 
enveloped by it." 

Mr Phillips has given the following measurements in refer- 
ence to Fig. 9. of Plate IV. 
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" The forms," says Mr Levy, " and mere inspection of the 
ensemble of the raeosurements of Haytorite prove that we maj 
assume for the primitive form an oblique rhombic prism, the 
lateral planes of which would correspond to the planes g*, Fig. 
9, and the base to the plane m, this base being inclined upon the 
lateral planes at an angle very little greater than a right angle." 

By comparing the angles of the secondary form, calculated 
from the above primitive form, with those obtained by Mr 
Phillips, Mr Levy remarks, that the differences are so small, 
that it may be inferred at once, that the crystals of Haytorile 
are perfectly regular, and that one of the forms, which may 
be taken as their primitive, can differ but very little from an 
oblique rhombic prism, the incidence of the lateral planes of 
which is 116° \&, the incidence of the base in each of them 
90° 8' 30", and the lateral edge equal to the oblique diagonal 
of the base." 

" When I first saw," continues Mr Levy, " the drawings and 
measurements of Haytorite, I thought they might be consi- 
dered as pseudomorphic crystals of sphene, because some of 
the angles are not very far from those of that substance ; but 
the preceding investigation proves, that an almost perfect equa- 
lity must be established between the angles of Haytorite, and 
those of any other mineral, before it can be reasonably sus- 
pected that the crystals of the first have only borrowed the 
form of the other ; and therefore, the above suggestion must 
be abandoned. The only substance between the angles of 
which and those of Haytorite there seems to be a great ana- 
logy, is Humboldtite. First, by inverting the drawings of Mr 
Phillips, the similitude of the forms of Haytorite with those of 
Humboldtite, represented by Mr Phillips in his Mineralogy, 
p. 380, becomes apparent. The planes P, g', d, H, k, i, n, v, 
of Haytorite, correspond to the planes h, m, a,J\ e, e, a^,g', 
of Humboldtite, and have the following inclinations, according 
to Mr Phillips : 
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Mr Levy concludes hia observations in the following words : 
*' There is not, therefore, sufficient evidence, perhaps, to say 
that the crystals of Haytorite are pseudoraorphic of Hiimbold- 
tite. The repositories of the two substances seem to be dif- 
ferent ; for, besides the already known localities of Humbold- 
tite, the Seisser Alp in the Tyrol, and Salisbury Craigs, near 
Edinburgh, I know only of another, which is Utoe in Sweden, 
where, to judge by the specimen in Mr Heuland's cotlecllon, 
it occurs in macled crystals, and accompanied by apophyllite, 
carbonate of lime, sulphate of barytes, and bitumen. 

" In conclusion, it may be said, that if the reasons for sup- 
posing the crystals of Haytorite appear conclusive, there is 
some not unreasonable ground to think they may owe their 
Jbrm to Hwmhotdtite, but have been modelled upon crystals of 
that substance, larger, and of a different variety than those 
which have been met with iitherio, or otherwise they must be 
considered as fseudomorphic crystals of an unknown speiAeaT' 



Abt, XXX. — Obseroatitms on the Structure and Crystalline 
Forms of Haytorite. In a letter from Dr Brkwster to 
CoitHJELius Teipe, Esq. Devonport. 

Sir, 
As you were so kind as to send me specimens of ihe new mine- 
ral recently found in Devonshire, to which you have given the 
suitable name of Haytorite, I need not make any apology for 
addressing to you the results of the observations which 1 have 
thus been enabled to make upon its structure and crystalline 
forms. 

It was impossible to peruse the ingenious observations of Mr 
Phillips and Mr Levy without being impressed with the opi- 
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lere was id this case a. real .diflicult^ worthy (rflK 
and I had sufficient confidence in the powns of 
optical analysis, to believe that it was peculiarly fitted for con- 
ducting us to the required solution. As Mr Phillips had de- 
scribed some of the crystals as almost perfectly transparent, s 
character which does not belong to chalcedony, I confidently 
expected that the determination of the axes of double refrac- 
tion, and of their relation to the primary or secondary planej, 
would settle at once the question, whether the crystals of Hay- 
torite were modelled upon those of any other substance, as Mr 
Levy expresses it, or derived their form from their own prc>- 
per laws of crystallization. 

As the crystals, however, are hot transparent, in the pri^ier 
sense of the word, but disperse all the light which passes 
through them like chalcedony, or ground glass, I was disap- 
pointed in this expectation; but other modes of observalion 
presented themselves, which I have no doubt will be regarded 
as sufiicient to remove all ambiguity from the results to which 
they lead. 

Having long ago had occasion to examine the structure of 
chalcedony, and to study the way in which it passes through 
agate into perfectly crystallized quartz, I was somewhat pre- 
pared for this examination. If we take a thin splinter of chal- 
cedony, and examine it with a powerful microscope and polar- 
ized light, we shall observe that it is composed of minute par- 
ticles possessing double refraction, but having their axes hfing 
in every possible direction. When the splinter is very thin, 
we perceive even the polarized colours of some of the indivi- 
dual particles of quartz. Hence it is manifest that chalcedony 
is an aggregation of particles of quartz, having the axes of tfae 
primitive ihombohedron lying in every possible direction ; and 
as the specific gravity of chalcedony is exactly the same as that 
of quartz, it is obvious that the particles must be cemented by 
a substance of the same density, or agglutinated by the fuUon 
of their surfaces, or held together by molecular attraction. 

If the particles thus combined had been particles of glass, 
or of any singly refracting" body, the mass would possess that 
homogeneous transparency, through which objects can be dis- 
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tinctly seen, aod in which there; is no dispersion uf tlie passing 
light ; but as they are particles possessing double refraction, 
and as the double refraction yaries at different parts of the 
crystal, a ray of light emerging from one part of a particle 
will not enter the corresponding part of the adjacent particle ; 
and therefore there must be that dispersion and refleetion of 
the light which takes place in chalcedony. 

Upon submitting the Haytorite to the same scrutiny, I could 
not discover the slightest difference between its optical struc- 
ture and that of chalcedony. It consists of particles posaes- 
sing double refraction, but having their axes lying in all possi- 
ble directions. Hence arises the dull fracture observed by Mr 
Phillips, and also the want of regular cleavage, which cannot 
possibly take place m a mineral so constituted. The cleavage, 
therefore, which you mention as having been observed by Mr 
Cole, cannot be a regular one, hut must be one of those acci- 
dental planes of separation, which are often observed in granu- 
lar rocks, where the mass has no crystalline form. 

This opinion of the perfect identity of Haytorite and chal- 
cedony, in so far as their internal structure is concerned, is 
confirmed by the similarity of their fracture and specific gra- 
vity, as stated by Mr Phillips, but this result only adds to the 
difficulty of explaining the origin of the crystalline forms of 
Haytorite. For as chalcedony has been found in so many 
localities, and in such a great diversity of forms, without ever 
exhibiting the slightest trace of crystalline faces, we are natu- 
rally predisposed in favour of the opinion, that the crystalline 
forms of Haytorite me pseudomorpkous, or derived from some 
other mineral. 

We shall therefore proceed to discuss the question, and s 
most important one in mineralogy, whether the forms of Hay- 
torite can be derived from any other mineral. It will be seen 
from the preceding description of this mineral, that the crya. 
tals of Haytorite are of the most perfect kind, and that the 
faces are derivable, by the laws of crystallization, from an 
oblique rhombic prism, as their primitive form. Hence it is 
clear, that the faces could not have been imprinted upon fluid 
chalcedony, by the faces of a number of other crystals sur- 
rounding it. If such a thing were within the limits of possi- 
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bility, the edges of the crystal thus formed would readily be- 
tray its unnatural origin. 

The only supposition, therefore, which can be for a mo^ 
mcnt admitted, is, that crystals of Humboldtite, (or some un- 
known mineral of the same form as Haytorite,} were imbed- 
ded in some matrix or substance capable of receiving smooih 
and perfect impressions from their crystalline faces ; tbal these 
crystals of Humboldtite have been subsequently decomposed; 
that their ingredients had escaped so entirety, as to leave their 
moulds free of any material substance; and that fluid chal- 
cedony, or chalcedony in a state of solution, had found its way 
by injection, inSltralion, or otherwise, into these moulds, and 
filled them up. In this way there might be formed crystals 
of chalcedony like Haytorite, having the form of Humboldtite, 
or some unknown mineral. But as the chalcedony must have 
been introduced into the mould by some orifice of sensible 
magnitude, through which also the Humboldtite had escaped, 
it is obvious that this impcrfecUon ought to appear at some 
point of the crystal. We shall not, however, avail ourselves 
of this objection, nor of other difficulties which very readily 
present themselves. We shall freely admit that the Humboldt- 
ite escaped from the small orifice, and entirely disappeared ; 
that the chalcedony insinuated itself, without leaving any tra- 
ces of its passage ; that Humboldtite, or some unknown mi- 
neral of the requisite form, though now extinct in Devonshire, 
bad once existed, and, consequently, that isolated crystals of 
Haytorite may thus have been modelled on the forms of de- 
parted minerals. 

But bow will this admission, ample and liberal as it is, ac- 
count for the formation of the crystals of Haytorite as they 
actually occur in nature ? In the specimens which you have 
sent me, the crystals of Haytorite do not exist in an insulated 
stale, surrounded by any matrix in which the Humboldtite 
could have formed a mould. They are actuaMy aggregated 
closely iogeOter, and wlien they are detached, the faces o/hich 
have been in contact are perfectly crystallized, without a trace 
of t/ie interpoaitiwt of amy foreign matte?: Such crystals 
could not possibly be formed in the manner above-mentioned, 
nor, indeed, upon any hypothesis however extravagant ; and 
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I cannot but express my surpriae, how any persan who has 
seen the crystals which are now before me in their combined 
and in their separated state, could for one moment suppose 
that they were pseud omorphoua ones, modelled upon any other 
mineral. 

Tliere ia yet one supposition which remains to be made, 
namely, that the boracic acid, the characteristic ingredient of 
Humboldtite, may have somehow or other been present with 
the chalcedony, and determined it to assume corresponding cryg- 
talline forms, in the same way as M. Beudant (see this Num- 
ber, page 291 ,) found that the presence of nitrate of soda 
determined nitrate of potash to assume its crystalline form. 
Without asking what has become of the boracic acid, we may 
state that the crystalline structure which it superinduced would 
appear in the interior of the crystal, as well as in its exterior ; 
and that the crystal could, in no sense of the word, be called a 
peeudomorphous one, because it is fcH-med by the usual lawg 
»f crystallization. Such a crystal would also have physical 
propH'ties different from those of chalcedony, in the same man- 
ner as the nitrate of potash, altered by the presence of nitrate 
of soda, has its physical properties changed along with its form. 
But as nu such variation of character appears in the chaleedouy, 
andas no circumstances whatever render such a supposition pro- 
bable, we must abandon it as untenable. 

Although I trust I have now established to your satisfaction, 
what indeed was your own idea as well as that of Mr Cole, that 
Haytorite has not been modelled upon any other mineral body, 
whether known or unknown, yet we have only increased the dif- 
ficulty of accountmg for its crystalline forms by the exclusion 
of that hypothesis. 

The existence of perfect crystalline forms, without any trace 
of internal crystallization, nay with an internal structure, in 
which the axes of the elementary crystals have every possible 
direction, seems a paradox in mineralogy. The subject there- 
fore deserves the minutest investigation, and will amply reward 
the labours of those who have time and talents for such an in- 
quiry. It may not be unimportant, however, to mention, that 
I have observed in many crystallized minerals a deviation from 
parallelism in the axes of their elementary crystals; anditremains 
VOL. VI. NO. 11. APRIL 1827. 
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to be seen whether this deviation is most common in crystallized 
minerals, which have either no cleavage or an imperfect one, 
and to what extent it can go without affecting the external form 
of the crystal. When we consider what curious composite 
structures exist in apophyllite, analcime, amethyst, cbabasie, 
mesolite, 8ic. &c. without any corresponding indication of it in 
their external crystallization, the anomalous structure of H^- 
torite will cease to excite our astonishment. I conceive indeed 
that it may belong to the same class of facts, with this differ- 
ence only, that, in the case of the former, the combined indivi- 
duals have a perceptible magnitude, whereas in the HajUmie 
they are minute particles or granular crystals. 

In order to illustrate this view of the matter, which is pnj- 
posed merely as an hypothesis, let us suppose a compound 
crystal such as the Sulphato-tri-carbonate of lead, which, as 
Mr Haidinger has proved, is composed of three individual 
crystals fonning what appears to be a regular rhouibohedron. 
If we expose this crystal to polarized light, we shall see that 
the axes of double refraction, or of crystallization, are lying in 
three different directions. If the size of the crystal is con- 
ceived to be reduced so that the three individual crystals be- 
come small grains, and if we also conceive that each of these 
grains imites with another grain according to the same law of 
composition, the crystallization filling up any vacuities that 
may be left, we shall then have a mass really granular, and 
which may, without any violation of probability, be supposed 
to possess a regular external structure. A crystal thus com- 
posed can have no regular cleavage, and would exhibit the 
fracture, the imperfect transparency, and the optical structure 
of Haytorite. 

Although this is a mere supposition with respect to Hayto- 
rite, yet the smallest crystal of analcime is actually compos- 
ed of twenty-four different solids; and I possess crystals of 
amethyst with perfect crystalline forms which are composed of 
many hundreds of individual crystals, one half of which have 
the direct, and the other the retrograde structure of plagiedral 
quartz. Nay, in some crystals of this extraordinary mineral, 
the combined individual crystals are so numerous that they re- 
quire a microscope to be -seen, and there are other crystals iq 
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»rhlch their existence can be detei' mined only by tlie total de- 
struction of the circalar polarization, which is possessed ill an 
opposite manner by each pair of the combined crystals. 
I am, Sir, 

Yours most faithfully, 

D. Brewstkr. 

£DIlfBirXGH, 10, COATKS C RE SCENT, 

March 1, 1827. 



Art. XXXI. — Account of a New Animal, which occurred in 
such quantilles as to dye Red the Lake of Moral in the 
Spring^oflBUB.* By Professor Decandolle, 

About the end of the winter of 1825, the Lake of Moral pre- 
sented the remarkable pheiiomeiioa of being covered in several 
places with a red substance, which coloured it in a manner so 
extraordinary that all the inhabitants on the banks of the river 
were struck with astonishment. Although this phenomenon has 
only now attracted particular notice, yet it is said to happen 
every spring, and the fishermen express the fact by saying, that 
tfie lake is in Jiower. In 1825 it lasted from November till 
March, April, and evenMay, — a circumstance which is ascribed 
to the mildness of the winter, and to the low state of the waters, 
which favours the developement of the organic matter which 
produces the red colour. 

During the first hours of the day nothing particular is ob- 
served in the lake, but soon afterwards there are seen Jong red 
lines, very regular and parallel, along the margin of the lake, 
and at some distance from its banks. The winds push this 
matter into the small bays, and heap it round the reeds, where 
it covers the surface of the lake with a fine reddish foam, form- 
ing strata of colour varying from a greenish block to the 
beautiful red. Sometimes yellow, red, and grey colours of all 
kinds are seen, sometimes they are seen marbled, and sometimes 
they present figures like those produced by positive electricity 
on the elect rophorua. Daring the day this mass exhales a 

■ Abridged from the Mem. de la Soc. dr Fhys. el D'Hht- A'ul. lie Ge- 
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putrid smell, Qnd during the night the whole disappears, to n- 1 
appear again the next day. 1 

When the lake is ag^Uite<l by high winds the phenomenal 
disappears, and presents itself again when a calm returns. 

Several species of fish, such as the perch and the pike, pro- 
bably from having eaten of this matter, had their outline, and 
even their flesh, tinged red as if they bad been fed upon mad- 
der, but without experiencing any inconvenience. Several small 
fish, however, (as Dr Engelhart and M. Treschel both mention) 
which came to the surface to breath and to catch flies, died with 
convulsions in passing through this matter, an effect which is as- 
crihed by some to their having swallowed a portion of it, aod 
by others to the putrid air which existed at the surface. 

MM. Engelhart and Treschel, to whom we owe these la- 
leresting details, first directed the attention of naturalists to this 
subject, and, in consequence of this, several bottles, filled with 
the different substances, were forwarded to Geneva. These 
substances were cKamined by Professor Decondolle in so far as 
they were connected with natural history, and by MM, Col- 
Jadon-Martin, and Macaire Princep, in their chemical reia- 
tions. 

When the bottles were opened at the end of twenty-four 
hours, they exhaled an extremely fetid odour. When the 
contents were poured out, there appeared two substances very 
distinct, viz. a red and very minute matter of a brownish-red 
colour, and another in irregular plates of a dirty green colour. 

By filtering the mass there was obtained a great quantity of 
the reddish-brown substance. When placed in wateribis sub- 
stance sworn on its surface ; but if it was obtained without fil- 
tration, and if it was mixed with water, the fluid presented 
three zones, an upper one which contained the substance almoat 
pure, a middle one which was water, and an under one which 
was a mass of different fragments and mud which had been 
mixed with the brown matter. 

On the first day, the water which separated these two zones 
was perfectly clear and colourless ; but at the end of two or 
three days it had a rose lilac colour, and afterwards a very bril- 
liant red lilac. This colour begins always on the upper part. 
It continues to descend in the liquid ; and it ia evident that it 



^ Red the Lake of Morat in ISS5. 309 ^| 

Hboce^s from the brownish matter which swims above. When ^^| 

"the Tessel is agitated, all the zones are mixed together, and the ^^ 

fluid appears of a dirty hlac, more or less brownish or reddish. 
Hence it is certain that the colour of the water depends essen- 
tially on the reddish-brown matter which forms the upper and 
floating zone. This matter requires to be examined with more 
attention. 

,When we examine it through a lens, there is seen only s 
mass of very minute cylindrical filaments, which seem to be 
what Haller has described as a purple conferva sioimmi?ig in 
■water. By using a powerful microscope, however, the filaments 
' are seen marked with transverse stripes, which are often entire, 
and in rings sometimes interrupted. These rings are often very 
near each other, and tolerably regular. This state of the rings 
rendered it probable that the filaments were not confervte, but 
- belonged to the genus oticitlatoria of M. Vaucher. This suppo- 
ration was confirmed by their own proper motions, as they were 
seen to bend and twist themselves, sometimes in one directimi, 
and sometimes in another, and with such rapidity as to leave 
no doubt of their being animals. 

The matter which dyed the lake of Morat red, is a new spe- 
(»es of osdRatoria, having its rings less near each other, and 
less thick than in the oscUlaloria aubfitsca found in the KhcHie, 
and described by M. Vaucher. 

The rings appear to be situated in the interior of a metn- 
brauous tube, at least we often see tubular portions of the fila- 
ment deprived of rings, and fragments of rings more or less 
complete floating on the liquid. The colouring matter appears 
to be contained either in the rings or between the rings. It is 
probable that, by the fermentation or putrefaction of these sulv 
stances, which takes place either at their death, or perhaps 
when they are in a diseased state, this colouring matter is dis- 
solved in the water, and forms that fine lilac rose-colour which 
terminates by developing itself in the water upon which the 
oadllatoria swim. 

The shreds of dirty yellow, which were often mixed with 
this reddish matter, were considered to resemble fragments of 
the tballus of some foUaceous lichen. They are fetid, and a 
little soft, having nearly the specific gravity of water, and are 



I 

I 



310 I'riif. Dctaiidollc on n New Sjmies of OscUlaioria. 

almost all irregular and siaslipd at the margin. On one side ihej 
are whitish, and on the other of a dirty green, from half an 
inch to three inches long, and from lialf an inch to an inch 
wide. Under the microscope they show no distinct trace of 
organization. It is possible that they may be the debris of large 
vegetables which live in the lake, such as the Nemiphars and 
Scirpes. It is possible that they may be substances analogous 
to some species of ulva or rivalia half decomposed ; or it is 
possible that they may be the debris of the skins of the otaSa- 
toria, and be analogous to the body which Professor Vaucher 
bos figured iu his oscUlatoria vaginata, and in all the Nostochs. 
If this last hypothesis is verified, it will tend to con&rm t^ 
idea that the o»ciUatona of Morat is diflerent from the owtAs- 
toria gvifusca. 

Wlien the oscUlatoria of Morat are placed in water, they w- 
range themselves on the margin of the vessel in long filaments, 
ofacolour which is brown in theirlower part, and green in the 
upper part. Does this green part form an integral part of the 
other .'' Is it the beginning of the formation of a skin ? Is it 
a particular age of the oscHlabyria ? or is it a formation foreign 
to its essence ? All these questions have not yet been com- 
pletely answered. Analogy with the other species of the ge- 
nus seems to confirm the opinion, that this green production 
actually makes a part of tlie developement of the osciUatoria, 
and is perhaps the commencement of the formation of a skin. 

This new animal may be described as follows, in the lan- 
guage of natural history ; — 

OsciUatoria rubescens. 

O. fills cytindrieis tenuissimis (j^^ lin. diam.) fusco-ru- 
bescentibus, confcrtissinic annulatis. 

Conferva purpurea aquis inn a tans. — Haller, Hch: No. 
2109? 

Hab. in Lacu Moratieusi ; precipue hyeme et vere ; inter- 
dum lemperie favente valde muitiplicata ad superficiem flui- 
tans, et aquam rubram efficiens. 

The gentlemen who undertook the chemical examination of 
the substances above described, found that the red matter vrm 
composed of 

1 - A resinous red colouring matter. 
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, 3. A green resin. 

3, A great pi-oportion of gelatine. 

4. Some earthy and alkaline salts, oxide of iron, &c. 
This analysis demonstrates the existence of an organized 

animal substance, and confirms the opinion of some naturalists 
respecting the origin of products of animal nature which 
have been lately met with by several chemists in a great num- 
ber of mineral waters. 



AitT. SXXII. — On a New Class of Electro-Chemical Plteno- 
mena. * By M. Lkopold NoBitr. 

In the very curious experiments which we are about to de- 
scribe, M. Nobili makes use of a pile of twelve small elements, 
having a surface of an inch square. He concentrates the cur- 
rent which proceeds from one of the poles in a platina wire 
with a sharp point, which is immersed in the liquid lo be de- 
composed. He then conveys the current of the other pole 
into a conductor terminating in a disc, or flat surface of metal, 
which is placed in the liquid within half a line of the point of 
the platinum wire, and perpendicular to the current. The 
phenomena which M. Nobili observed, showed themselves on 
the surface of the metallic plane. They depend on the na- 
ture of that plane, and have their origin precisely opposite the 
point of the platina conductor. The liquids employed were 
generally strong solutions of the salts mentioned. 

Sulphate of Copper. — The platinum point communicadng 
with the negative or copper end of the pile, and a silver disc 
with the positive end, they are both plunged in a solution of 
sulphate of copper in the manner already mentioned. Oppo. 
site the platinum point, there is then found on the silver jSur 
or Jive concentric circles, alternately bright and dark. 

When the silver communicated with the negative end of 
the pile, there was commonly formed three small concentric 
circles, by the deposition of copper proceeding from the de- 
composition of the sulphate. The smallest and the largest 
' circle were of a deep red colour, and the intermediate circle 



' Abi-iilfieil from the Bibl. Uaieerielk, Dec, 1826. p. SOS. 
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was of a clearer tint. These colours are those of the copper 
in the state of oxide, and in the metallic state. A stratum of 
nitric add passed slightly over the disc, attacked these ^\Sa- 
ent drcles. Those formed by the oxide of copper disappear- 
ed almost entirely, and that which was formed by the copper 
remained. Four or Jive circles were sometimes formed instead 
of three, and the tints alternated as in the preceding case. 

ITpoD a disc of Brass Positive, (that is communicating with 
the positive end of the pile,) there are several different concen- 
tric figures, which, when they are wiped with linen, leave upon 
it traces ol jive concentric circles of a clear brass yellow co- 
lour. Some are clearer than others, and alternate with them. 

Upon Brass Negative there is a deposit of copper, and 
circles of two alternating shades, as in silver. 

No distinct effects were obtained either with discs of platina, 
tin, or bismuth. 

SuLFUATE OF Zixc— Upon Silver Pasltive there was a 
spot dark at the centre ; then a clear yellow circle ; then a 
circle of light blue ; and then a fine zone, approaching to yel- 
low. 

Upon Brass Positive there were four small circles proceed- 
ing from the copper. They have two tints, one clearer than 
the other, and alternating. These tints seem to be those 
which distinguish copper in the state of oxide from copper in 
the metallic state. 

StTLPUATE OF Manganese. — Upon Silver Positive there ap- 
peoT^ve concentric circles, alternately bright and dark. The 
fifth is more distinct than the rest, and is surrounded with an 
area of a pale yellow, which terminates in a violet tint. 

Upon Brass Positive there are five small circles, alternate- 
ly bright and dark. 

On Bismuth Positive there are four circles. The smallest 
is white, the second darker, the third a pale yellow, and the 
fourth black. 

NiTKATE OF BisMUTB. — Ou Gold and Silver Negative 
there are four or five concentric circles differently coloured, but 
not distinct. The tints of these circles appear to be those tlirough 
which the bismuth passes in its oxidation. 

AcKTATE OF I.EAD. — On Gold uud Platina Positive. In 
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a few seconds there are formed difierent concentric circles as 
brilliantly coloured as the Newtonian rings. These rings rise 
the one out of iho other, propagating themselves like waves. 
Their vivacity and distinctness depend in a great aieasure 
upon the polish of the metallic disc, being weak and confused 
on imperfectly polished surfaces. They resist the action of a 
moderate heat, but they disappear entirely with nitric acid. 

From this and other circumstances there can be doubt that 
these rings are thin plates deposited by the action of the elec- 
tric current on the metallic surface. 

This phenomenon becomes more precise and more varied 
when we multiply the points on the negative side, and ar- 
range them in regular figures, as a triangle, square, he. 
There are formed on the disc as many systems of concentric 
rings as there are points, but in place of intersecting each 
other as they expand, like waves, they extend outwards when 
they come in contact, ao as to form only a single outline. This 
(appearance reminds us of the figures formed by sand upon vi- 
brating plates, as described by Chladni, Paradisi, and Savart* 

A disc of Silver Positive presents also the coloured rings, 
but with less distinctness. No remarkable effect is produced 
by lead, tin, copper, bismuth, and antimony. 

Acetic Acid.— On Gold and Platina Positive there is on- 
ly an uncertain colour, as with acetate of lead. 

Acetate of Copper. — On Platina, Gold and Silver Po- 
oitive nothing remarkable is observed, but it is otherwise when 
they communicate with the negative pole. On Silver there 
is often tnrmedjbur concentric circles, which, when exposed 
to the Mr, become a deep blue at the centre, then a yeHowitA- 
red, then a less deep blue, and lastly, a yellowish-red shade, 
forming a ring wider than the first. Nitric acid makes the 
exterior circle disappear, but the three interior circles remain, 
leaving the ordinary colour of copper in its two slates of ox- 
ide and metal. In the centre is the oxide, and then the pure 
metal, surrounded with another circle of oxide. Platinum 
and gold present analogous phenomena. 

Acetate of Potash, on Silver Positive, exhibits a dark 
circle in the middle of other three which are four lines in 
diameter, and surrounded with a very brilliant fillet of silver, 
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which is surrounded by an area of different colours which are 
feeble. Tlie dark circle does not acquire its proper tint till 
the instant that we intermpt the circuit. One would say that 
the v«l which covers the exterior circle is folded back from 
the centre, at the moment when the action of the current 
ceases. As I have seen this phenomenon only with acetate (£ 
potash, it merits the attention of philosophers. 

Acetate of Copper and Lead mixed together. — On 
Gold and Platina Positive there appears the finest coloured 
rings, as with acetate of lead alone. Is this salt, therefore, 
the only one which enjoys the property of colouring, in this 
manner, these two metals which are the most diflicultly oxida- 
ble ? But if these coloured rings proceed, as they appear to 
• do, from some of the electro- negative substances in the solu- 
tiuD which deposit themselves in thin films on the surface of 
these two metals, why does it not happen with other metals ? ' 

Upon Silver Negative there is formed a great number of 
concentric circles, which are generally arranged as follows : 
In the centre is a dark circle, then a yellow circle bordering 
upon red, then a deep black circle, then a dne ring of pure 
copper, then a circle less black than the third ; and, lastly, a 
zone of a light coppery tint. A stratum of nitric acid passed 
over this leries of circles, discovers in the centre a spot having 
the lustre of silver surrounded with four circles of copper in 
the state of oxide and metal, alternating in the ordinary man- 
ner, and becoming more distinct by a second wash of nitric 
acid. 

Antimoniated Tartrate of Potash, or tartar emetic. — 
On Silver Positive there appears five coloured circles. The 
fir»t in the centre is dark, the second is a silvery white, the 
third is azure bordering upon violet, the fourth is silvery 
white, and the fifth is violet, but light without. 

Upon Silver Negative there are five other circles. The 
first is black, the second reddish-yellow, the third black, the 
fourth a bright blue, and the fifth slightly deep. 

Cblohate of Platina. — On Silver Positive there is s 
black spot in the centre, then a circle of an ash colour, then a 
slight iris. On silver negative there is a black spot in the 
centre, surrounded with a bright circle, then a circle more 
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deep, surrounded with a slight iris, and, lastly, another eirele 
almost black. On platina positive there is no appearance, but 
on the same metal negative there are two small circles bor- 
dering on black round a white circle. 

Nitrates of Copper and Silver mixed together. — On: 
Silver Positive there is in the centre a brilliant circle of silver, 
then a dark circle, then a second circle of silver, and, lastly, 
another darkish circle. 

Phosphoric Acid. — On Silver Positive there is in the cen- 
tre a small yellow circle, then a reddish circle, then a ulvery 
white circle; and lastly, a wide area of different colours, be- 
ginning with yellow and ending with violet. 

OitALic ActD. — On Silver Positive there are three .distinct 
circles, the first yellow, the second reddish, and the third like 
the first, but larger. 

SuBCAKBONATE OF Potash. — Upon Silver Positive there 
is an elegant arrangement of concentric circles, which dilate 
before the eye, and finish by exhibiting a fine degradation of 
tints. I covered the piece of silver with a piece of muslin, to 
see if the phenomenon would be altered by it, but it suffered 
no change. There was no appearance upon gold or tin posi- 
tive. 

Common Salt. — Upon Silver Positive there was a series 
. of concentric circles surrounded with various irises. The phe- 
nomenon is here more vague than in the preceding caEes, and 
it retains its lustre only during a short time. The contact 
of air weakens and confounds a little the tints which are 
in perfect harmony. WTien t/te silver disc is suddenly heated, 
all the rings assume a fine red colour, whose intensity varies 
in the different circles; after which the tints acquire a certain 
permanence. By the action of heat, some of the exterior 
zones disappear, and also part of the central zones. This ac- 
cident does not appear difficult to explain. The arrangement 
in thin plates, of the electro-magnetic substances, begins at thi 
centre of the disc of silver, and goes on diminishing to its cir. 
cumference. The exterior strata are of great tenuity, * and 

* This we (la not understand. It' the colours are thoEe of tliiii plates, 
OS [he author believes, the thicbnrss of the plates muKt increose fhnn ihe 
centre to<he cimimferenee. — En, 
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are easily dissipated by the action of heat; while, towards the 
centre, the deposit is much more considerable, but from its 
very abundance there is formed a species of crust, wliich 
splits by the heat, and is easily detached from the metal. 

On Copper Positive there is an aliernation of clear and dark 
circles. 

On Brags Pogittve there are different concentric circles, 
which, when cleaned with hnen, exhibit three or four rings al- 
ternately red and yellow. The red ones proceed from the cop- 
per in the brass, which then loses tlie zinc in its composition. 
There was no appearance upon Hn and platina positive. 

Selphate of Soua. — On Silver Positive there are five 
small concentric circles ; in the centre there is a black point, 
then a bright blue circle, then two dark circles, separated by 
a bright one. 

Urine.— Upon Silver Positive there are different orders 
of very brilliant coloured rings round a dark centre. When 
^Iried, they are permanent, in contact with the air. 

Ubea acts like the preceding, but produces colours more 
definite. 

Ueine and Common Sait. — Upon Silver Positive the phe- 
nomenon is the same as in the preceding case, but the colour- 
ed rings, being more numerous, are also more delicate. When 
exposed to heat, they take a line red colour, without produ- 
cing any confusion among their shades. On platina positive 
there is no effect, and on brass and copper positive there is a 
small number of insignificant circles. 

These experiments, which have not been pushed farther, 
lead to two results. The first is the properly, which certain 
electro-negative substances possess, of attaching themselves, in 
certain determinate circumstances, to the surface of some of 
the less oxidable metals, in films so thin and regular, as to pro- 
duce, in a thousand varied forms, the elegant phenomenon of 
coloured rings. The arts will probably aiail themselves of 
this new colouring process, and may perhaps succeed in apply- 
ing it to the ornament of some objects of luxury. When the 
electro-negative substances are not deposited on the metals in 
their films, they generally attack tlieir surface, not in a unj 
form manner, or, as we might at first suppose, by a coDtinin' 
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and decreasing gradation of intensity reckoning from the 
centre, but at regular intervals, following, bo to speak, a law 
analogous to that of interference. At the negative pole, where 
the electro positive substances appear, we observe the Game 
phenomenon, namely an alternation of circles of oxide and of 
pure metal. This alternation constitutes tbe second result 
which I have announced. May we suppose tliat the radia- 
tion of electric currents follows a law of interference ? There 
exists, without doubt, certain alternations, but new experi- 
ments are necessary to discover their true origin. 
Reggio, November 20, 1826. 



Art. XXXIII. — On Haidlngerite, a new Mineral Spec 
By Edwaed Tdbneii, M. D. F. R. S. E. Lecturer on Che- 
mistry, and Fellow of the Royal College of Fhysiciai 
Edinburgh. Communicated by the Author. 

In an account of the analysis of two newly discovered mineral* I 
described by Mr Haidinger in the third volume of this Jour- 
nal, it was my intention to have proposed fur the second spe- 
cies, the Diatomous Gypsum^ Haloid e, the namp of Haidiu- 
gerite, in honour of the distinguished mineralogist who first 
noticed its existence. In this wish I had the pleasure to con- 
cur with Mr Ferguson of Raith, in whose cabinet the mine- 
rals were discovered ; but as Mr Haidinger was not at that 
time in Britain, it was thought advisable to make no allusion 
to the subject until after his return. Having now gained his 
assent, I propose to employ the name of Haidingerite to de- 
signate the species above- mentioned, and have no doubt that 
this proposition will be favourably received by mineralogists. 
In a recent scientific tour through the continent, made in 
company with Mr Robert Allan, Mr Haidinger hoped to meet 
with specimens of Haidingerite, and ascertain its locality. But 
in this he was unsuccessful. He could not discover it in 
any of the cabinets which he had an opportunity of inspect- 
ing, not even at Carlsruhe, among the numerous and superb 
specimens of the arseniates of lime and other products of the 
mines of Witticheii in the Black Forest, collected by the Ber. ] 
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gradi 8elb,aiid now in the pofiseaooncf theCiiil Ddkerf 
Baden. He aioertjunedy bowerer, tbat the ImnifiMiii 
gjpfum-haloide iigrees exactly in fiinn with |JiiiMMnlili He 
«iw dirtinct crystals of the laUer, haTing the dnpe of Kg«e 
4 of the paper abore referred to, Thej are fcnr-aided 
eigbt^sided piisms, with an inclined base, and exhibit tlie 
dispropo rt ionate enlargement of one of the fives of the prisn^ 
Like other species which consist of arsenic acid, lime, and 
water, their origin depends on the oxidation of arsenical py- 
rites, or other minerals containing arsenic, and oo the reac- 
tion of the arsenic add so formed on calcareous qiar. 

The crystallized specimens of pharmaoolite from St Marie 
aox mines, in Alsace, which have been lately found in oob- 
sideraMe number, do not possess any very distinct forms ; but 
in some of the more regular crystals the faces peculiar to the 
prismatic gypsum-haloide are perceptible. The ai^e dis- 
tinct cleavage, and the slight degree pf flexibility of the huni- 
nas two characteristic properties of the same species, may like- 
wise be observed. 

The third species was recognized by Mr Haidinger in se- 
veral crystalline fragments in the Royal Museum of Berlin ; 
but their locality is unknown. 



Aet. XXXIV. — Jn Account of Magnetical ExperimerUs 
made in China and St Helena^ with a view of determining 
the Position of the Plane of no deviation in those places. 
By Captain J. P. Wilson of the H. E. I. C. Ship Hythe. 
Communicated by Peter Baulow, Esq. F. R. S. Mem. 
Imp. Ac. Petrop.*&c/ 

It is known, that) in the commencement of my experiments, I 
had conceived (for the purpose of generalizing and simplifying 
magnetic results) an ideal sphere to circumscribe the iron ball 
or shell on which the experiments were performed ; and, ac- 
cording to my deductions, it seemed to follow that this sphere 
would occupy different Dositions on different parts of the 
globe. I also expressed ' t the truth of this deduc- 

tion might be verified To meet my views 
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on this point, CHptain Wilson provided himself with an appa* 
ratus like that which I employed at Woolwich ; and the fol- 
lowing is his own account of these experiments, from which it 
appears, that, abstracting from the errors of his dipping nee- 
dle, llie accuracy of the deduction is ascertained ; the discre- 
pance between the observed and the inferred position of the 
plane differing very Httle more than the known error of the 
needle in London, although the experiments were made in 
places having dips of contrary denominations, viz. north and 
south. Besides these results, it will be seen that Captain 
Wilson detected in his needle in Chinaa very curious anomaly, 
depending upon the unequal distribution of magnetism in its 
two branches; and these having been since examined on the 
same apparatus in England by Captain Beaufort, H. N. F. R. S. 
by Captain Wilson, and by myself, they have been found to 
possess a greater importance in the theory of magnetism than 
Captain Wilson supposed, and a paper is at present before 
the Royal Society on these experiments. It would therefore 
be improper to enter upon the subject in this communication, 
but you will probably (should they appear in the Transac- 
tions) niake them the subject of a future article. The follow- 
ing is Captain Wilson's account of his experiments on the 
plane of no deviation. 

Having provided myself with a stout deal table, the surface 
of which was planed perfectly true, and also with a dipping < 
needle made by Nainie and Blount, with several light hori- 
zontal needles, and with some powerful magnets, on my ar- 
rival in Calcutta I procured a 1 3 inch mortar shell from the 
arsenal, with the intention of ascertaining the plane of no at;- 
traction, which, according to Mr Barlow, should be at right 
angles to the dip in all latitudes. 

Some defects, however, in the apparatus, and other circum- 
stances, prevented my obtaining any satisfactory results before 
the ship's departure. 

On our arrival in China, my attempts to repeat Mr Bar- 
low's experiments were again unsuccessful, till at length it oc- 
curred to me, that, if the poles of the needle were not equally 
distant from the pivot on which it turned, all the inconsisten- 
cies would be accounted for which had defeated my former 
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trials ; for although, when w-ithin the influence of the ball, the 
needle would be maleriatly affected, it would, when left to it- 
self, take its natural direction in the true magnetic meridian. 
I therefore placed the needle on the east or west point of the 
table, and lowered the shell, so that its centre was level with 
the ^vot of the needle, in which position the shell, accordini;; 
to Mr Barlow's experiments, ought not to have any effect. In 
this portion I found, that, by rubMng the needle in different 
parts with the magnet, I could cause a gredler, less, or con- 
trary deviation at pleasure, that is, if the south end of the 
needle was attracted by applying the north pole of the magnet 
to the south point, it would cause it to take its true direcuon ; 
or, if it failed to do so completely, by applying the south pole 
of tlie magnet between the north end of the needle and the 
centre, it would be accomplished, and vice verea. 

I am not aware that Mr fiarlow experienced the same devia- 
tions in his needle, pri^bly not, as the less the angle that the 
plane of no attraction makes with the horizon, the less the 
needle would be inclined to deviate. Having discovered the 
mode of rectifying the needle, if I may so call it, I proceeded 
with the experiments, confining myself to the 75th, 80th, and 
8Sth degrees of the circle, from the north and south towards 
the east and west, as they were, from the difficulty of getting 
the shell in the exact centre of the circle, the most convenient, 
frequently placing the needle on the east or west points to cor- 
rect it, and found the angle that the plane of no attraction 
makes with the horizon to be, as in the annexed table, the dip, 
as found by my dipping needle, being 31° Sff north. 



Diiuince fVom Norih to. 












North ot 


WSTds 


F^orth to 


. South to- 


South to. 




Incliiia. 


South 


£t»t be. 


».rde 


tterde 


watde 


Mean. 


lion of 


Poiots. 


low the 


Weet 




Weet 




the 




Table- 


below. 




oho7e. 




Plane. 


go- 














es 


1.23 


1.32 


1.41 


1.29 


1.31 


5*''56 


80 


2.56 


2.69 
3.8S 


2.66 
3.92 


2.57 
3.86 


2.62 
3.87 


65 2 


76 


6.88 


54 48 












Mean, 


64°55 


IlatUu. oflhiit 


itcle, 10.55 inche.. Diameler of the A^ 


12-68 inchen. 










M 




Zuologi/ of t/ie Falkland Idands. ^21 

As llie shell is above t)ie table un the south side of the east 
and west points, the plaac of no attraction dips to the south. 

At St Helena, the dip of the needle being south, I deter- 
mined on following the same process which had succeeded in 
China, but contenting myself with the 80th and&5th degrees, 
as on the 76th degree it became difficult to place the shell ac- 
curately in the centre of the table. I found the inclination of 
the plane lo be as follows. The dip of the needle being 16° 
32- south, 
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Radius of the circle 10.55 inches. Diameter of the shell 
12-68 inches. 

As the shell is helov> the table on the south side of the east 
and west points, the plane of no attraction dips to the north. 

My various duties preventetl the repetition of the experi- 
ments a second time, either at China or St Helena ; and it 
is necessary to remark, that I cannot depend on the accuracy of 
my dipping needle, as in London, previous to our gaihng, it 
showed the dip GB^Sl' north, which was 1° 36' less than the 
truth. 

The vibrations of the needles entered in the journal, were 
for the purpose of calculating the dip by the method mention- 
ed in Mr Harlow's work, but little reliance can be placed on 
them, from the difficulty of keeping the magnetic power always 
the same, although, when not in use, the needles were always 
attached to strong magnets. 

Abt. XXXV. — Notice respectifig the Zoologi/ of t/ie Falkland 
Islands. * By M. Gaenot. 

In the course of the circumnavigation of the globe by the 
corvette la CoquUle from 1823 to 1825, the natural history 
■ Translated from the Anniiles des Sriencts Nufurelki. 
VOI,. VI. NO. II. APRII, 1827. X 
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of the Falkland Islands, (tl|e Ishs Mahuines of the Frendiy) 
hitherto so little known, recdived very careful investigatioD. 
A short account of the Zoological department haa been pub- 
lished by M. Gamot, surgeon and naturalist to die expedi- 
tion. . "^^j. 

The two principal islands of the group ave named Sdledad 
and Falkland. The former, indented with a vast number of 
bays, has two principal ones, those of dis FrancaiM m4 ^ 
THuUe. It was at the extremity of a reef of rocks at tbifcii-. 
trance of the bay des Francois that the Urania was unfortu- 
nately shipwrecked. Near this bay the remains of the estab- 
lishment formed by Bougainville in 1765 were still visible; 
and, on the south of it, the shipwrecked manners of the Ura- 
nia formed their camp, of which scarcely a trace remained. 

The Island of Soledad offers scenery but little attractive. 
Its mountidns are destitute of large vegetables. The deep 
valleys and some plruns are covered here and there with spots 
of verdure ; but the vegetation is scarcely elevated above the 
surface of the ground, except where the shrub Veromca de- 
cussata, and the grass, Festtica Jlabellata, 4— -6 feet in height 
occur. 

It is remarkable that the ho]^, the cattle, and pigs, with 
which Soledad was stocked by the French and Spaniards, 
have not degenerated, though exposed to great vicissitudes of 
* the atmosphere. The horses are the most numerous, and are 
met with in troops of fifteen to twenty. They are extremely 
shy, and can only be approached by stratagem ; their flesh in 
the wild state is good, certainly as delicate as that of the oxen. 
The oxen are generally found in pairs, and are obtained with 
difficulty. The pigs are less diffused, having chosen for their 
retreat the shrubby cover in the neighbourhood of the bay 
de THuile. 

The quadruped, however, which exists in the greatest num- 
ber is the rabbit ; burrowing principally on the sea shore, 
and in some of the valleys. They abounded so much in one 
spot that the sailors took them with their hands. Some of a 
violet-brown colour, interspersed with white hairs, and having 
brown ears, is considered a distinct species, and named Lepu4 
mageUanicus, The Cants antarcticus of Shaw, and mention- 
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ed by Buugaiiiville, tlie expeduion did not see. About the 
ISlh of December they vere visited by many Pftoca:, and ob- 
tained an undescribed species. The Balaina m;ystlcetiis also 
made its appearance. 

In birds these islands are more prolific. I. OfBiaDsoFPuKv, 
(he expedition found the VuUui- aura, Fako polysoma, Qooy 
et Gaim. F. hiatrianicus, do. F. Nov(e-r.a;landicE. F. brasilien- 
sis. A sinj^ular instance is ^ven of the boldness of this last 
^cciee. Messrs BWs and Gamot having shot a pair of geese, 
male and female, one of their young ones was pounced upon, 
and carried off from before their eyes. A species of owl, with 
a Bbort tuft, terminates the list of birds of prey. 

II. Passeheaus. — In this division were discovered seven 
species. Of two species of thrush, one was new, and has been 
named Turdua Falklanditc. There are also two species of 
Sylvia, S. macloviana. Gam. sp. nov. and the other resembling 

' S- cuticola, native of Sicily and Sardinia. A new Emberiza. 
E. melanodera, Quoy and Gaim., tlie Slermts tnililaris, and 
the new Certhia antarctica. Gam. conclude this division. 
The Slernua is the only bird with splendid plumage, and is 
called by Dougainville the Oiseaux rouge. 

III. EcHABBiiiRS. — A pretty news^wcies of plover, Chara- 
drius pyrocephalus, Garn. and Txinga UrviUU, Gam, sp. nov. 
are the first mentioned. The latter is said to he generally 
perched upon Ilydrocotyle gummj/cra. Lam. Two species of 
oyster-catchers were seen, the Hcematopus nlger of Quoy and 
Gaimard, and a distinct one, the H. leiuxipodui!, Garn ; remark- 
able for the pale colour of the feet. The heron " Biliormu 
pouacre" was extremely rare, 'The Scolopax longirostris, 
and the Chafadnus caltdris did not differ from those of Eu- 
rope. Of Chhnis vaginalis, Viell. known by navigators un- 
der the name of the while pigeon, a single specimen only 
could be procured. A few days before, another had been shot 
far out at sea, about eighty leagues &om land. 

IV. Palmipedes — Belonging to ttiu extensive order, the 
expedition observed several very interesting species. The 
birds composing it were more numerous than any other, as 
might be anticipated. A new species of grebe has been de- 
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Ecribed by Messrs Quoy and Gaimard, (Podiceps Rollandii)i 
and another by M. Gamot, {P. occipitalis.} 

The most extraordinary birds of this order, seeming to be 
almost intermediate between birds and fisfaes, ore the Penguins. 
They cover the shores of the islands in the bay des Francais- 
It is truly amusing to see crowds of them marching quite 
erect, and in regular files. When approached, a signal of 
alarm is given by some one of the company, and they imme- 
diately throw themselves upon their bellies to escape the more 
speedily. If their retreat to the sea be cut off, they are taken 
without difficulty. Their nests, which may be rather termed 
deep burrows in the earth, are large enough to contain the 
whole family, of father, mother, and two young ones. Various 
navigators have remarked the peculiar dissonance of their cry, 
which somewhat resembles the braying of an ass. In the pre- 
sent expedition, the noise produced by them on calm evenings 
put the hearers in mind of the sound of a populace on a day 
of rejcucing. Aptenodytes demeraa was the most common, but 
two others were noticed. 

The petrels were exceedingly numerous ; above all, the 
stormy petrel, P. peloffica and P. Berardi, Quoy and Gaim. 
Specimens were also procured of the P. gigantea, P. vitiata, 
P. cctTidea, Gm. and a new species named P. Lessonil by M. 
Gamot, and figured in the Atlas to the Annales des Sciences 
NatureUes for 18S6. Gulls abound almost as much as the 
petrels, exhibiting the following species : — Lams marinus, I,. 
ntveus, L. glaiLCus, L. argentattis, and L. rididundus. The 
beautiful Sterna kirundo was not unfrequent ; a second spe- 
ciea was observed with a grey head, a s^iecimen of which could 
not be procured. 

Three distinct species of cormorant inhabit the islands. Pe- 
kcoftusjiber, Gmel. Carbo Uucotis, Cuv. and one with a tuft 
of feathers two inches in length, a white belly and neck, with 
the remainder of the plumage of a slate blue colour. The 
Carbo graculus of Meyer, it is supposed is a mere variety of 
Pelecanus Jibe^r. 

Only two species of goose presented themselves, Anser leu- 
coptcrus, (of which the female is called A. Tnagellanica, bjyi 
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Gmelin,) and A. tmtarcHcua, Garn, The former runs so 
fast that it ie easier to procure a specimen whicli is flying, 

Of the genus Anas four species are recorded ; Anas cinerea, 
Grael. {A. brachyptera. Lath.) has short wings, and it is easy 
by iiring upon a group of them to drive them upon the land, 
when they become on easy prey, from not being able to fly. 
The sailors thus killed numbers of tbeni with sticks. It ia 
this species which was called rnce-horses by the sailors in the 
voyages of Wallis and Cook. The second species is the " Mi- 
louin des Malouines ;"' the third the " Canard k bee jaune et 
noir d'Azara ;" and the fourth the Anas superciliosa of La- 
tham. The flesh of the last is said to be delicious. 



Art. XXXVI, — On a Remarkable Decomposition of' Carbu- 
retted Hydrogen by its Rapid Escape J'rom a Portable Gas 
Lamp. By David GonnoN, Esq, Engineer to the Loii- 
don Portable Gas Light Company. In a Letter to the 

Editor. 

My Dear Sir, 
I THINK it may be interesting to you to be informed of an ac- 
cidental discovery which my son Alexander and I made when 
starling the portable gas works at Manchester. 

Yovt are aware that the portable gas lamps are usually fill- 
ed with compressed gas to the extent of thirty atmospheres. 
When proceeding to do so the first time at Manchester, the 
safety valve of the compressing machinery happened to blow 
at about twenty-seven atmospheres. Most of the attendants 
were unaccjumnted with the operation, and as the valve made 
to them an alarming noise, it was some little time before the 
steam-engine, which works the condensing pumps, cuidd be 
stopped. Whea we went to examine the safety valve, we 
were surprised to observe that all the metallic part of the valve, 
upon which the gas had rushed, was covered with a black 
moist carbonaceous substance, and the contiguous brick wall 
with dry black carbon, the moisture in this latter case having 
been absorbed by the brick. 
* Since that time, my son has repeatedly exhibited the 
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covery, by allowing the gaa to rush out with very great vio- 
lence from a portable gaa lamp against a piece of white pKper, 
which becomes immediately covered witJi a black carbonaceous 
deposit. 

The discovery has confirmed in my mind what I have long 
■uspected, that in carbonated hydrogen there is little more 
than a mechanical union between the hydrogen and the car- 
bon, and that during the sudden expansion of the gaa the 
carbon is deposited. 

I should like to see it ascertained if there are any and 
electric phenomena develoi>ed during the i^ration.— I 

My dear Sir, -*■ 

3S, CoBJiHiLL, Lo^oN, Yours very sincerely, 

a8(A Feb. 182f. David Gosmi.-. 
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Abt. XXJLVU. — Notice regarding the naturalizaii/m of the 
Cochineal Insect in Spain. Communicated tothe Academy 
of Sciences by M. Bory de Saint-Vincent. 

I HAVE received from Madrid, says M. Bory de Saint Vin- 
cent, by the hands of the excellent botanist, M. Pavon, the 
subsequent note, which I conceive to merit the attention of 
the Academy. 

" Since the publication of the edict of the 29th of March 
1826, by the Consulate Royal of Malaga, the environs of this 
dty have exhibited a spectacle exciting both interest and ad- 
miration — the complete natural ization of the Cochineal insect. 

" Dr Joseph Presas, known in Europe from having served 
as private secretary to the Queen of Portugal during her rest, 
dence in Brazil, drew up minute instructions for the cultiva- 
tion of the Nopai, as well as for the breeding of the Cochineal 
itself. These instructions were published in Malaga at the 
commencement of the year 1825. To secure a portion of one 
of the greatest sources of the riches of the New World became 
at once an important object. Plantations of Cacti were made, 
the iijaect was obtained, and the instructions having been scru- 
pulously followed, the result has been favourable beyond the 
most sanguine expectations. Spain has secured a source of 
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riches wljicli no other country jii Curope possesses, and pro- 
bably never will possess. 

" Dr Presas has not only shown an intimate knowledge of 
natural history, by the publication of his Memoir, but also his 
patriotism, by the zeal and activity with which he himself has 
superintended an experiment, already productive of a liberal 
harvest,^ 

Having been many times at Malaga at difFerent seasons, I 
have it in iny power to bi-ing forward some facts which will 
prove to the Academy, that it is not without reason this emi- 
nent Spanish botanist considers the acclimation of so precious 
an insect to bf permanently secured in his own country. The 
temperature of Malaga is one of the most uniform in Spain. 
Frost is unknown. The thermometer Sever falls, under any 
circumstances, below eight degrees of Reaumur. 'J'he sugar- 
vane is cultivated in the open air, as well as the cotton-plant, 
from which large revenues have been derived during the last 
fifteen years. I have seen the Sckinus MoUe (the Peruvian 
inastic-tree) produce its fruit, and the custard apple and plan- 
tain trees ripen theirs everywhere without protection. There 
arc few plants of the Flora Atlantica of Desfontaincs that I 
have not found there, and Cactus covers naturally all the mari- 
time rocks. The quantity of the latter plant is so con^der- 
able, that trouble was never taken to cultivate it, though the 
fruit under the common name of Figues de Thunan, was, dur- 
ing its season, the principal support of a large proportion of 
the poor population. It is the employment of women and 
children to gather it and convey it to the market. If we con- 
sider that it scarcely ever rains in Malaga, and never at tlie 
period when moisture would be injurious to the cochineal, it is 
clear that no country could be better chosen to rival Mexico 
in this production. Another proof of the favourable nature 
of climate is, that my friend M. Zea and myself planted cof- 
fee-trees in the open ground, and sowed a bed of the Indigo- 
Jera Anil, which passed two winters without injury, and was 
in abundant fructification when we left the place. — Annaies 
dea Sciences Naturellei. 
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Art. XXXVIII.— zoological COLLECTIONS. 
1. PEor£880E Harlan on the MammaUa qf North America^ * 

Professor Harlan enumerates 147 species of Mammalia as inbablting 
North America. 

Of these, several are entirely new, and not before described : eleven 
species are fossil, and no longer exist in a living state, in this, or any 
other country ; many were imperfectly noticed, or erroneously described ; 
others merely indicated. In several instances species, and in three or fbnr 
cases, genera, have been confounded. 

Witfi r^;ard to the distribution of the North American mammalia, 
they are thus divided— 119 are Quadrupeds, 88 Cetacea. 

To the order Primates belong, 1 species. Pachydermata, 2 

Camivora, • 60 Ruminantia, 13 

Glires, - 37 Cetacea^ - 88 

Edentata, - 6 .— .^ 

147 
Twenty-five species are comman to both Continents, without inciuding 
the cetaceous animals, viz :-» 

Weasel, - 8 
Beaver, • i 
Field Mouse, - 1 
Campagnol, • l 
Squirrel, • i 
Deer, - s 

Sheep» • 1 
Fossil, • . 4 

Total, - 2S 

8. Account of a remarkable Extinct species of Beaver. 

Osteopera, Harlan. 

characters. 

I Incisor 8. 
f superior ]0.< Canine o. 

Dental formula.- Teeth 80.^ lMol*r 8. 

\ I r Incisor 8. 

^.inferior \0.< Canine 0. ' 
^ Molar 8. 
Inferior incisors, slender, laterally compressed, nearly pointed, not ap« 
proximate, convex anteriorly ; molars nearly similar to those of the beaver; 
head very broad and flat ; snout rapidly attenuated ; eyes widely separat- 
ed ; zygomatic arches exceedingly large, descending beneath the inferior 
molars, scabrous and convex externally, forming within large osseous 
pouches communicating with the mouth, anterior to the molars; lower 
jaw proportionably small and slender; the condyloid extending above the 
coronoid process. 

• From Harlan*s Fauna Americana, 



Of the Mole, 


- 


1 species 


Shrew, 


tm 


8 


Bear, 


m 


1 


Glutton, 


- 


I 


Otter, 


• 


I 


Wolf, 


m 


8 


Fox, 


m 


8 




m 


8 



Professor Harlan oh the Fossil Beaver. 399 

I. Oiteopera phiyctphata. 

Char. Batnl. Head flat, Tentricose at the aides; snout obtute; eyes 
widely separated. 

Dimensions of the craDium compared with that of the full grown 
CanadiuD beaver : (the extremity of the snout of the Osleopera, together 
with the upper incisors, have been deBtroyed<) 

New GenuE. Custor fiber. 
Total length of the skull, - - Inches 6 

Length of the frontal bone, - • 2 5 

Breadth of do. - - - 1 8 

Length of the parietal bone, - - 3 U 

Breadth of do. • . • 3 3 

Length of the tygoraatic arch, - - 3 6 3 

Breadth of do. • - - 3 13 

Width across from one zygoma to the other .40 10 

Breadth of the palate bones between the molars, - 4 8 

Length of the zygomatic fossa, - - IT S3 

Breadth of do. - - . 13 l u 

Length of the loner jaw not including the incisors, 4 4 

Breadth of the some including the molars, - I 3 15 

From the top of the coronoid process to the base of 

the jaw, - - - 1 2 2 4 

Descriftion. Frontal bone nearly double the length and breadth of 
that of tlie common beaver, flat and scabrous, forming on each side a 
Bemilunar ridge, prtgecting into the orbits ; orhit of the eye ainall, and 
nearly circular, which is due, principally, to the extraordinary develope- 
inent of the zygomatic processes of the temporal and jugal bones, which 
are produced downward and backward, eo as to conceal the posterior half 
of the lower jsw, blether with the teeth, anteriorly arched, EcubrouB, and 
Yentricose ; the jugal portions being deteloped anteriorly and iiiferiorly, m 
as to fbrm on each aide a boni/ antrum, or cavity, capable of containing in 
all two or three ouDces of fluid, aud communicating with the mouth by 
large oblong openings, immediately anterior to the molar teeth ; the caTitj 
prcgeeting posteriorly into the orbit, with which it bos no communication ; 
anterior to the orbit, above the cavity, is a bony canal, capable of admit- 
ting the little finger, somewhat anolc^tu to the infra orbitar foramen ob- 
served in the skull of the genus Cavia- 

The structure of the inferior jaw is equally reroarkable, and adapted in 
every respect to the peculiarities of the upper jaw ; the whole of the lower 
jaw is more slender and narrower than that of the beaver. In order to 
admit a tVee passage from the bony cavities into the mouth, the molar 
teeth and alveolar processes of the lower jaw are elevated, and the latter 
ore seprated fVom each other anteriorly, so as to leave a capacious open- 
ing, of an oval form, tVom the sock into the mouth ; the coronoid procesi 
very small, and not projecting so high as the condyloid ; the latter also 
small, rounded above and compressed; angles of the lower jaw rounded; 
the inferior incisors slender in proportion to those of the beaver, arched on 
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the anterior turliicc, duI approximate, sligliily divergtiit u[ Uieir extremi- 
ty, Mmevrhm onulogouB lo ilic inclsurs of the squirrt;! ; tbe crownB of ibe 
iDolara ire plain, though they do not appear lo liive been muclt wom,SDd 
are traversed by three, sometinies four folda of enamel, whicb, in sewd] 
of the teeth, have no connection irith the eusmel which encircles tliem ; 
in otben Ihey consiEt of re-entering folds, la in the teeth of the beavet ; 
tfanfi displaying, in a rt'iiiarkuble manner, Ibe extent to which ihia pwliiw 
of the atructure of the teeth may ilitFer in the same individual: in those 
iostonceg, where the tranaverse plates of enumel are di«titict from the eD> 
circling enamei, there are no grooves an the aide of the tooth ; in olber 
instances, tbe sides are grooved) aa in the teeth of the beaver, except that 
portion buried in the socket, wbicb is smooth in most instances. In all 
other details, this tkull bears tbe clostet analogy to that of the besTcr. 
The animal woi full grown, as is evinced by the tt'elb, and olber particu- 
lars. 

HaiiT and Locality. — Nothing further is known concerning the bi»- 
tory of thia animal, than that its skull was found more than thirty year: 
ago on the shore of the river Belsware, and presented to the Fhikdelphia 
Museum ; when first discovered, it was nearly perfect ; by rough usage it 
has since lost the upper incuors, and part of their alveoles. This cranium 
has been frequently examined by the curious, ami by them regarded as a 
tuna ruiiiiTtE ; the characten which it preaents are certainly tinique of 
their kind ,- tbe bony cavities eommunicaiiiig with ibc mouth, wliicb must 
IwTe served aa receptacles for provision, &c, distinguish this skull &om 
that of all other animals, and particularly the beavera, to which, in other 
respecU, it bears so near a resembbnce. That it is uot a monstrous pro* 
duction of nature, is Ailly demonstrated by the well-defined characters of 
the jaws and tectb, as well as by the harmonious adsptatioa of its Tatiotu 
parts. It is fHirther, not in the least degree fossilixed, nor does it agfOX 
to have been totally buried in the ground, inasmuch as one sideof the jnr 
has been bleached by exposure to Ibe sun. 

The first question which presents itself for solution is, from whence eKne 
the animal i are we lo consider it as the type of a genua whicb has beoonw 
extinct and yet not fossil ? or does it owe its present locality to acddes^ 
having been brought from some distant and unexplored country, and here- 
tofiire escaped the eye of the naturolist f 

The present existing genera lo which it is most nearly allied, beilQ 
known to inhabit only Europe and America, would militate against tbe 
latter opinion, and induce us to believe, that this BuiBu| did inhabit the 
couDtries near which its remains were first diBCoxercd,'its residence, like 
that of the beaver, being on the banks of rivers. 

Tbe skull being recent, and not in the least decomposed, the animil 
muld not have been long dead when first discovered. It is most probable, 
that, in the instance before us, we are presented with the remains of the 
type of a genua, which has become extinct since the settleinent of North 
America ; or, if it still exists, has retreated to the most inaccessible and 
unexplored Ibresis, which is at least very uncertain. It is more than pro- 
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bable that many apecies have disappeared, and are entirely lost, tiux the 
present ilate of the eurfkce of onr globe. 

Suppa^ nn aiiiinal to inlmbit the ehores of ihe great riven of Americ* 
previous to the discovery of this continent, and not to be endowed with 
the instinct of emii^tion, to become Burrounded by the hubitations of ci- 
vilised man — hemmed in, and cut off from all resourcei by the inarch of 
dvilization, the nnlaml consequences nould be destruction. 

It may be necewary fiirther to remark, that all tlie fossil beat'crs liittieiio 
it species. 
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3. Account of the Rockg Mo'inUiiit Sheep. 
Genus, Capra. Sp. C. mentana. 

(hit moniana, Ord, Jour. Philad. Acad. Nat. SdenceB, vol. i. part 1, 
p. S, 1816. Rupicapra americaita, Blain, Antiiofe americana, Ejus. 
Nouv. Bull. Soc. Phil. 1816, p. BO. Ma-^ma sericea, Bafin. Amer. Mon. 
Mag. IHtT, p. *i. AnlHo/K lanigera, C. H. Smith, Trans. Linn. Roe. 
p. 38. IBSS, Tab. 4., vol. xiii. Rocks Mountain Goal. 

Char. Euenl. Horna abort, conical, slightly curved backwards, black, 
and slightly annulated in the old animal ; the colour of the animal en- 
tirely white, furnished with tong silky hairs, and a fine wool beneath the 
hair ; no mane. 

Dimensions. In bulk it exceeds the abeep. 

DtacttiPTiON. Body elongated, but little elevated on the legs; bcial 
line straight ; ears rather long and pointed, covered on the inside nilb 
long hairs ; the neck short ; the tail stumpy and directed upwards ; the 
whole structure of the animal robust ; the colour is entirely white; the 
bulk of the animal is considerably increased by a thick coat of long 
straight hair, of a yellowish tinge ; side of the lower jaw, and beneath the 
throat, fUmished with a long beard ; beneath the long hair, (be skin Is 
covered with a close downy wool, of a clear white colour, und in young 
animals feeling like unspun cotton ; on the face and 1^^ the hair is short 
and close, similar to that of the sheep and goat ; the eye-lashea are 
white ; the horns are about five inches long, above an inch in diameter 
3( base, bending slightly backwards, having two or three onnuli, and ter- 
minating in a point not always obtuse ; the legs exceed in thickness thow 
of a calf ; the fetlocks are short and perpendicular, and the hoofs are of S 
jet black, high, broad, and with de^ grooves in the soles. 

Eeharks. Like the Goat, the Aciol line is nearly straight in the C- 
mojiiana, this lih^- being more or less arched in the sheep and antelope. 
Like the goat, the' C Montana is furnished with a long heard ^ the sheep 
and the antelopes being destitute of this appendage. 

In the form and size of the hoofs ; in the direction of the tail ; in the 
form of the snout ; in the strength and proportion of the limbs in particu- 
'n general, our animal resembles the goat, and is un- 
iiitelopes ; the latter animals have, besides, 
a covering consisting of 6nc long hair, and wool of 
re, whilst, in this respect, our animal hei 
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uncectain characters, varying as they do in form, in similar epeaes, yet, 
even in this respect, our uninial ofiers stronger analogy to the goat than U 
tbe nearest allied congeners. 
The boms of the young male goat are very similar to those of the 

Capra mimiana. 

Habit anJ Countet. For the foUowing information concerning ihii 
highly interesting animal, we are under many obligations to Major 5. H. 
Long, being chiefly tlie copy of a letter addressed by him to the Philadel- 
phia Agricultural Society. 

" The infonnalion I am able to furnish, was obtained on the late expe- 
dition to the sources of St Peter's River, &c. and nas procured principally 
ftata Donald M'Kinzie, Esq. (of the family of Sir Alexander M'Kiniie,} 
Blazoned at the junction of the Assiniboin and Bed Rivers, in the capacity 
«f chief fkctor for the Hon. H. B. Company on that station ; the intelli- 
gence Rimished by this gentleman way from personal observation. 

" The Bocky Mountnin sheep inhabit the elevated region comprised in 
that portion of the mountain range from which it3 name is derived, si- 
tuate between the forty-eighth and sixtieth parallels of north latitude.* 
They are found in great numbers near the head waters of ilio north fork 
of Columbia Biver, where their flesh constitutes the principal food of the 
natives. The country at the sources of JIuddy River, (Marais River of 
Lewis and Clark,) Soskatchawin and Athabaska Rivers, are also inhabited 
by them ; but they are said to be less numerous on the eastern slope of 
the Rocky Mountains than upon the western ; they ere seldom or never 
Ken ot a distance fVi>m the mountains, the climate and productions of 
which appear best adapted to their nature and mode of life. In summer, 
they resort to the peaks and ridges in quest of pasture, but retire to the val- 
leys in winter. The siie of the aninml is nearly ihcsaroeasthatof thecom- 
mon sheep; their fleece is while, interspersed with long hair, protruding 
beyond the wool, and standing erect on the surface of the body, vbich 
gives them a shaggy appearance ; their horns are short, merely projecting 
beyond the wool of the head, and slightly arcuated backwards ; these, to- 
gether with their hoolb, are black, while the other ports of their bodies 
■re uniformly white ; their flesh has a musky flavour, and is, at best, un- 
aavoury. 

" They are of easy access to the hunter, who seldom pursues them un- 
less compelled by hunger. Their fleece is esteemed of little value by the 
traders, and is used only as a cuvering to the feet during winter ; their 
■kin ia of a remarkably thick and spongy texture. It has been asserted by 
good judges, that the silky fineness of the wool is not surpassed by that v£ 
the Cashmere Goat." 
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abt. xxxix^decisions on disputed inventions and 
discovebies. 

Profaaor LetUe't Apparatvsjur Aicertaining Ihe Specific Gravity pfPow' 
deri, not invenled by kim in I8S6 ; but bt/ H. Say, Captain of Engineers, 
in France in 1797. 

In the year 1826 there appeared in the Annals of Fhiloiophi/, No. 64, 
and in the Journal of the Royallnsiitution, No, 43, a drawing and descrip- 
tion of an apparatua for ascertaining the specific gravity of powder^ suid 
10 be invented by Professor Leslie. The editor of the ArnuiU considers it 
OM a. great boon to pbilDSOphers, and after its description, he adds: 

" Such is the professor's process, which appears to us reniarkably in- 
genious as well as beautifully simple, and we shall see from some of the 
results which it has already afforded, that it must furnish impoilant aid 
to the natural philosopher in his researches." 

Although we should have been disposed to welcome such an auxiliary 
ttom any part of the vrorld, but particularly from our own good city, yet, 
AS the invention thus highly lauded, has been known in England and 
France, and published in English and French, thihty yeara ago, without 
having furnished any aid to tlie natural pbUo&opher, we fear that its re> 
vival, without one single improvement,or even change,iBiiotlikely to give 
any new impulse to scientific inquiry. 

The preceding fact lias been made known to the scientific world by Ba- 
ron Fcmissac in his Bulletin dei Sciences Math. Fhys. el Chim, for De- 
cember 1SS6, in the following notice. 

" On the Pretended InJieniion nf Mr Leslie."—" From iheSuU. desSc. 
Math, of September 1826, No. 117, we leam that Mr Leslie has invented 
kn instrument for measuring the density of powders. As the description 
of this instrument agrees perfectly with that of the sierenmeicr invented 
tvientg-nine years ago by a French engineer of great merit, who unfortu- 
nately fell in Egypt, M. H, Say, it ia proper to announce to Mr LesUc 
that he has made a mistake in attributing to himself the honour of this 
discovery, which he will find publiehed, with drawings, and a complete de- 
scription, in vol. x\iii. p. I of the Aanalet de Cbimie for 1797. This in- 
Btrumenl, too, having been actually executed, waa often used in measuring 
specific gravities, particularly that of gunpowder, anJ it still esisu in the 
collection of the Polytechnic School." 

Afler reading the preceding passage, we turned up the S3d volume of 
the Annoiet de Chitnie, and found that the invention published by Mr 
Leslie is perfectly identical with that described and drawn by Captain Say, 
Mr Leslie's drawing is indeed an exact section of Fig. 3 of Captain Say's 
poper, the tripod nhich contains the instrument and the frame which sup- 
ports the pully for raising the hd, being le£t out in the professor's sketch. 

Captain Suy remarks, that his instrument furnishes ns with the means 
of measuring the volume of Uquid bodies, soft bodies, porous bodies, and 
powders, as well as that of solids. His description of it occupies Iwenlt/- 
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ifaen pages, nnd contains not only (he fullest practical details, bat I UoB- 
ed iDatheinatical invntigBtion of the theory of the initrument. 

lliia inatniment witu too iugcniaut not to excite atteniioa in En^id, 
nnd Mr Nicholson, one of our most learned and ingenious editors, pnblisheil 
a flill account of it, with all CapUin S«y'» figures, in the first volume of 
hia quarto Journal of Nulural PAiloiophy, t work to the third volBme of 
which Professor Leslie was himself a contributor. 

We hope that those nho, without happening to know of the inTenlica 
of Captain Say, have ascribed it to another person, will yel do justice to 
the memory and talents of that able, but unfortunate soldier. 



Abt. XL— HISTORT of MECHANICAL INVENTIONS AKD 
PROCESSES IN THE DSEFOL ARTS. 

1. Mode qf Heating Water far a Bath. By Eswabd Dbas Tiiousdm, Esq. 

By weans of the following coiitrivance, Mr Thomsoti haa obtained a both, 
containing forty gallons of water, at a temperature of 98° Fahr., in half in 
hour tVotn the time of lighting the fire, and with only 7 lbs. of coaL 
The whole expellee wu S^d, or 3d., exclusive of the tear and wenr of the 
apparatus. 

A cylinder cc, Plate IV. Fig. 8, eighteen inches high, and nine inches io 
diameter, is surrounded by a spiral pipe at least an inch distant from it 
This pipe communicatea with the cistern a above the apparatus by the 
pipe bb, whose other end descends into the cylinder at c. The water con- 
sequently passes from the cistern through bb into (he cylinder, and tfaenct 
through the pipe d into the bath. When the cock/ is opened, hot water 
will fiow from the cylinder through d into the bath, and its place will be 
Instantly supplied by cold wat^ through bb, a constant current of water 
being thus kept up through the boiler cc, which becomes heated in in 
passage. The degree of heat may be regulated bj partially shutting or 
opening the cock/. An open safety-pipe e rising above the level of the wa- 
ter in the cistern, alloiva the steam to escape in fsse of tlie water boiling 
when the cock/ is shut. 

If we suppose the pipe b \o terminate in the hath, and the bath to rise a 
little above the level of the pipe_/| the cistern may be ilispcueed with. Iti 
this case cold water must be poured into the bath tillit rise above the level 
of ihe pipe/. The water heated in the boiler will then flow into the bath, 
and its place be supplied by cold water, thus forming a continued curreut 
tin the whole is healed to the required temperature. — Phil. Mag. No. i. 
p. 100. 

2. Frocen nf Se))araling Elaine from. Oils' By M. Pechet.- 
This process is founded on the property which a strong solution of so 
I of saponifying stearine in the cold without acting upon e 
• S« Uiis Jomm>, No. 



; acting upon ehJM. 
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Shake tlie alkolinti solution with the oil, ihcn heal it slightlji in oriler lo se- 
))arate llie«1aine from the soap of Eteariije. After it is passed through a dutb, 
tlie elaine is separated from the alkaline sotutiou by dccantalioQ. — Ann. de 
Chim. 

3. Oft the Steam Navigalioa of India, 
In a former Number (No. vi. p. 377) we gave an Mcount of the 
Enterprise, the firsl stesm-veBsel which sailed to India. This vessel 
was purchased by the Government, and seems to have given a power- 
ful impulse to Bteam novigation in that part of the globe. " Besides 
this vessel (says a writer in the Col. Press Gazette of June 9,) which 
is employed' between Calcutta and Rangoon, we have the Diana in Ban- 
goon riverj and the Comet, one of the two small vessels here of twenty- 
fonr horse power, fitted np as packets, to carry passengers up and down the 
Tiver, Two other vessels of this description will be soon ready, and both 
of ihem, by their light draught of water, are admirably fitted for carrying 
passengers to the upper provinces during the rains, when the rivers are fiill. 
Besides these vessels, which we owe to private enterprise, two armed steam- 
TCBsels of Government will be readyin August, Singapore loo will soon boast 
of a steam-vessel from the Cape, and ther^an be no doubt that each of the 
Itesidences will have one or two in the service of the Company. For these 
purposes deposits of coala are about to be provided at Madras, Ceylon, and 
Penang. There is another vessel wrought by steam {we presume a dredg- 
ing-machine) which is now in progress, for clearing away the obstruction 
to the navigation of the small rivers which commnnicate with the Hoogly. 
By this vessel it is hoped that a water communication with the upper pro- 
vinces may be kept open at nil seasonsof the year, and ajourney to themort 
distant situations, which now occupies four months, may perhaps be per- 
formed in as many week's. 

1. On Hie BHrsling of Steam- Boileri. By JoKN Taylob, Esq. F. B. S. 

In the last number of the P^'^sopAtfaJ Maga^ne, ibiB important subject 
hoi been treated with great ability by Mr Taylor, whose theoretical and 
practical knowledge must give great weight to his opinions. 

Mr Taylor begins by staling, that the most fatal and distressing accidents - 
have arisen trom the bursting of one sort of boiler. This boiler consists of 
two tubes, an inner one from three to four feet in diameter, and an outer 
one from five feet and a half 10 six feet and a half or seven feet in diameter. 
These tubes are generally made of wrought iron or rolled plates, the inner 
one being half an inch thick, and (he outer one thrt'e-eighths. Tile ends 
of the boiler fix the tubes together, so that the interior tube is open at both 
ends, at one of which is placed the fire grate, and at the other the tmoke 
snd fiame escape, and are conveyed to the stack or chimney moat common- 
ly by flues passing under and along the ends of the outer tube. These boil- 
ers D^ usually from twenty to thirty-five feet long. 

In boilers of this kiiul no fewer than four accidents have happened. They 
were moslly new, and were each ftimished with a safety valve and gange- 
cockf. Thcjirit of these was in Wheal Fortune, the boiler aliJne beingin- 
jurM. The .lecnnil, which happened at Folgonth tin-mine, was reinarkahip 
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fromoneof the boilen exploding a little wliile before theoth^. In ttuBUH 
it Kerned clearance the ncddent, lliat ihe Bl«ani had not acquired any formi- 
dable degree of prcseare, and that the water had not been bo loir u to en- 
danger the Cube being in.properly heated. One man was killed, and the in- 
terior lubes of the boilers were much contorted and rent. The third explo- 
sbn took place at East Crennia mine. The tuner tube waa compressed as 
if the fire had softened the part above it, though there did not appear to be 
my other teasoD to think that the water was too low. The ends were lorn 
lo pieces, and the tube wai throma ant of ike outer lube and out qflhe boiler, 
uhiie the timer tube remained in its place, ajiii umi icarcely injured. No per- 
son was tnaterially injured. The latt accident happened in the Pen-j-fhin 
Engine, at the Mold mines in Flintshire, to a boiler of a Himilar construc- 
tion. The outer tube remained in ill leat uninjured, anderea the weight 
_ on the lever of the safely valves was not disturbed- The inner tube was 
not moved from its place, but was flattened for a great part of its length, 
the ends having been squeezed together, and not the top and bottom, asat 
East Crennis. It seemed certain thai the pressure of the steam did not ex- 
ceod 30lbs an inch, and that (he water was at its proper height. When the 
engine-man had put down th&damper in the flue, he observed a gust of 
flame rushing from the fire place, and almost immediately after an explo- 
sion. This made him jump from a door very considerably above the level 
of the ground below, aa the engine stands on the side of a sleep hill. _ He 
alighted on the heap of ashes which were always discharged at the door, 
and got out of the way before the hot water rustled out. Other two men in 
ihc boiler house were killed instantly by the boiUiig water, no other ii^ury 
tejng observed on their bodies. 

From this ease Mr Taylor is led, very ingeniously, lo aBcribe the bursting 
of the boiler lo an explosion of an explosive mixture of coal gas and atmo- 
spheric air. When the fire door was thrown open, and the current of air up 
the flue stopped by closing the damper, the interior of the inner tube eon- 
tains a mixture of coal gas and atmospheric air. The coal gas is increated 
by the distillatory action of the fire, until the mixture reaches ihe explosive 
point. It then takes fire, occasions the observed rush of flame, which 
would be followed by a tuddcn vacuum in the tube, while theother side of 
the tube, pressed by the sleam, gives way to this sudden impulse. 

In support of thia opinion, Mr Taylor adds, that bursts of flame arc 
oilen observed from the chimneys of steam-engines illuminating the sur- 
rounding scene. These bursts of flame often rise above the summit of the 
Btalk, and are seen to emerge, diminishing and retiring into the flue after 
■ blaze of some minutes, and leaving all in perfect darkness. 

It is generally supposed that high-pressure boilers are most liable to 
accidents, but this is not the case. About twelve months ago, a boiler of 
the old spherical conslruclion burst at a mine in Flintshire, about seven 
miles from the Mold mines, and occasioned the death of li^r^een persons. 

6. Account nj a Ncui Methud of BUachiitg and Preparing Flax and 

Taw. By the Rev. T- B. Ehmbtt. 
This process, which is said lo be simple, easy, and cheap, and lo reduce 
the material to a beautiful degree of whiteness, is aa follows: 
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Sleep or boil the fiix oi tow in a weak Botutionofsubearbonate of potash 
or eods, in order to extract the colouring matter) rosin, &e, and wash it 
thoronghly from the alkali. In oriler to preparu the bleaching liquor, re- 
duce perfectly fresh burnt charcoal of soft porous wood, as willow or fir, 
to a very fine powder; tie up the powder in a hag made of cloth of a close 
texture, immerse it in cold soft water, and wash it by pressing it with the 
bands, tiU such a quantity is diffused through tlie water, that, on rinsing 
a little flax through it for a few minutes, and then withdrawing It, itshall 
be lightly blackened. Put into it the flux to be bleached, taking cure that 
each parcel shall imbibe it to its middle. When the whole is in the li- 
quid, the water should appear clouded by the charcoal upon being well 
shaken. MrEminett always used about half an ounce of charcoal to six or 
seven pounds of flax. In order to bring the charcoal in contact with it, 
the flax should be pressed under it several times a-day, and the liquid well 
agitated. After about twenty or twenty-four hours, the flax, when taken 
fVom the liquid, should be well wrung, and then put into a second vessel 
of water containing less charcoal, agitated and pressed down as before. If 
this process is well conducted, two or three days will be found sufficient. 
It should then be spread thinly on the gross, taking care to turn it fre- 
qnently for a. few days. Tlie flax must then be rinsed in river water, 
and washed thoroughly with soap in hot water, till it is quite clean. The 
soap must then be wastied out with cold water, and the flax dried, ex- 
posed ta the sun and air. Mr Emmett very liberally offers to supply any 
person with samples perfectly prepared, by addressing him (post paid) at 
Great Ouseburn, near Boroughbridge, Yorkshire. Abridged from the 
Phil. Mag. No. ii. p. IIU. 

6, Dt Zimmerman's Safely Gun. 

Several of the German Journals contain high eulogiums upon an inden- 
tion by Dr Zimmerman, by which fire-arms are prevented from the possi- 
bility of going ofi' either hy accident or carelessness, or in any way, without 
the positive will of the person using them ; at the same time that it does 
not impede or delay for an instant the use of the arm when required to act. 
Dr Zimmerman has obtained a patent for his contrivance in some of the 
German States. 

Althougli we do not know the details of this invention, we have no he- 
sitation in informing onr readers, that Dr Zimmerman has been anticipated 
in the accomplishment of this object, by our ingenious countryman the 
Reverend Mr Somervilleof Currie, who, upwards of two years ago, obtain- 
ed a patent fur several beautiful methods of preventing the accidental dis- 
charge of fire-arms. We have no doubt that Mr Somcrville has exhausted 
the subject, as will be seen from the description which we have gfcen of 
his contrivances in this Journal, No. iv. p. 316. We are glad to find 
thot these safety guns are in great demand, .md that the sale of ihein is 
likely to defray the great espence at which they have been brought U. 
present state of perfection by the inventor. The guns thus fitted up m 
be seen at Mr William Moclachlan's, gunmaker, 39 Nicholson's Street, 
and at Messrs Robert Wiieeler's and Son, gun-manufacturers, Birniin^iam, 
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T. FrriKmi'j Steam-Biitiiie. " '' '"^ ' ' ^-■ 
2b PaAiiu haa now eompleUd an engine, wUdi he aondden la e^ 
tneiiu the nltimatnm of Ui pnaent inUntiaDa, and ifUdi b daj|^ 
loabowtheabaolnteraalisatlonofblaantldpatcdlupaa, tv dior Ulfl 
'Mnie. Tin poanbili^ of the latter Vi P. 'bat nerer ftr * wamaifd' 
mitud, and 1m now cmiiden that he haa cnly pet ft ct e fl AoiiB jlni li 
contau[dated ftom the fint, and whidi reqniicd but patience and timt b 
bring to matmi^. 

Hw my traniient Tiew of the engine whidi we have been enabtedl^ 
take, predodea the poaalUIitj at. oat deaerflriog ita coastruction 
we iboold, hf aoddnf^ antidjiBtaaaiarapcrftet wcount, which «e_ 
to gJTC hereafter. . Iheie are many parta wbldi ohibit considerable 
vdtf and ingenni^, and the whole ia co mp ri aed in a very compact 
Tile power of the eopgm, which atanda npon a base of about four fifil 
v^nare, ia add to be capaUe cf rariatlon, frnn flfteen to tbir^ faone^ » 
eording to clrciunBtanoea, connected with die eeonandestlon at Ita^- It 
bu not yet been eiUUted in operation, bnt that ia expected to take flv 
inaftwdayt.— A'wfnt'j.roMrM/o/aeifrtf, Feb. iaST,pw46T. 

S.MHAodtfpndaeinga^neKaekCoioKr. By BL'PmeocAfe onAA> 
liUe. 
HaTing act fire to aome eamphor, tba<e will niae fttmi Ou flans* tot 
denae anioke, which may he collected on a anumon auieer beU aben Ae 
flame. Thiablack, mixed withgnm-ard)ic, iaatatedtolw fltt'evpniv^ 
a^y India ink. Ai^er giving the above proeeat, Bfr Newfan addi, Aat 
minature painters, who tue colours in small qnantitiee, aometinies obluo a 
moat beautiful and perfect bbck, by using the buttons which fiHin on tbe 
snuff of a candle when allowed to bum undisturbed, lliese are made to 
fdll into a small thimble, or any other conTenient veesel, which can he io^ 
mediately covered with tbe thumb to exclude the air. This is fixuid to 
he perfectly fVee from grease, and to possess every deatrable qnality.-- 
^AeurfonV Journal of the Arti, Feb. 1887, p. 371. 



Axr. XLI— ANALYSIS OF SCIENTIFIC BOOKS AND ME- 
MOIRS. 

Elements of Chemistry, including Ike recent discoverit* and doetriwri «/ 
the Science: By Edwakd Tubneb, M.D. F.R.S.E. Fellow of the 
Boyal Collie of Pliyeicians, and Lecturer on Chemistry, Edinhurgb. 
In one large volume Svo, pp. TS3. Edinburgh, 1827. With two plates- 

It is impossible to survey the present state of our elementary literctare, 
wifliDal tbe most pain" " " -'ions. The field of scientific instmctioB, 
vhich was once occn ste and geniuEi has been lately trod- 

den dowu by herds o ''scoverie3ofNewton,snd of Black, 

bare been expoundei ead their works, and who are in- 
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capable of uii Jerstandiug their doctrines. The press literally teema wilh 
treatises on catural philosophy and chemistry of all varieties of pretensioo, 
some innnuating tbea:iselves by their evanescent size ; oilicrs by the num- 
ber of letters which they can compress into a page ; others by the alight 
demaod which they make upon our pockets; while a fourth class witli a 
magic wsnd points out to us short and royal roads through all the myste- 
ries of science. The authors of these works are as various as their pre- 
tensions; Some arc ushered into the world without any acknowledging 
parent; others are hatched beneath the expanded wings of learned com- 
mittees and associations ; and others are ornaraented witli the fictitious 
names of clergymen and foreigners, — while all of ihem are the mere exuvire 
of our own classical writers, prematurely detached by the instrumentality 
of a pair of scissors. When the cultifalors of letters erected their com- 
munity into a republic, their sole care was to exclude a throne and a so- 
vereign, but they unfortunately foi^ot to provide against the irruption of 
the mob,' 

In making these obacrvntionB, we trust it will not be supposed that we 
are unfriendly to the extension of seience among all classes of society. On 
the contrary, our most ardent wish is, that knowledge should tie as free as 
the air which we breathe, for we believe it to be as salubrious : We wiaU 
to see it glowing in the cottage, as well as dazzling on the throne, because 
we know that it will render happier the tenant of the one, and the posses- 
sor of the other ; We wish to see it wherever there is a haman form to re- 
ceive it, and clasping in its wide and gentle embrace our universal spe- 
cies, because we know that it will be the precursor of those nobler truths, 
to which it is but the handmaid ; and that it is essential to the develope- 
roent of that spiritual nature which must always be viewed as our highest 
and latest attainment. 

The knowledge, however, which can produce such effects is very difier- 
enC A'om that with which we arc now so copiously supplied. It must be 
elaborated by genius, — it must be refined by taste and sentiment, — it must 
be exalted by piety, — and it must be administered to us hy men of edu- 
cation and experience- We have no objections to be instructed by the mul- 
titude in the useful arts — in that which they have studied and practised ; 
but we protest against their becoming our teachers in what they do not 
know, and what they con never comprehend — the refinements and appli- 
cations of science. We do not object to their acquiring all that they can j 
but we demur against iheir returning it again to us. Let them study po- 
litical economy, since they choose it, or medicine, or even controversial 
theology ; but God forbid that they should eitlicr legislate for us, or Ueed 
us, at preach to as. 

Under impressions like these it is most agreeable to see nn elementary 
work on one of the most important of the sciences, from the pen of a gen- 

* Opinion!, analogoua to these, have been given in able reviews of wme of the 
works above referred to in the Jaurnal of Ike aojiai lialUatioa, the Annali of Phi- 
loiophi), and the Dublin P!iiloi«pliical Journal i and we believe there is only ono 
opinion on the subject among all well educateit men of science. 
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lleinan who possesses every qualifiratloD for the task. To the readers of this 
Journal, wbo already know Dr Turner from his original researches and 
able nnalyseB, it is unnecessary to state, that to a knowledge of all the re- 
finements of modern ebetnistry, be adds a thorough acquaintance with the 
difficult art of chemical analysis — an art which he had the good fortune to 
stndy under the celebrated Stromeyer. His experience, too, as a lecturer 
on cbemistiy, has familiarized liiin with the methods of commanicating in- 
struction, and completed his qualifications for composing an elementary 
work on chemistry. 

A work like the present, embracing the whole range of chemical science, 
is not a proper sul^ect of minute analysis, and therefore we shall content 
onreelres with giving a general outline of its contents. Works of elemen* 
tary instruction should be so composed as lo present the &cts and doctrines 
of a science in aa concise and condensed a form as is consistent with clear- 
ness and precision ; and we must admit that almost every page of the pre- 
sent volume bears internal ^idence that its author has never lost sight of 
this principle. 

We cannot do better, in order lo convey an exact idea of the views which 
have guided Dr Turner in the composition of this work, than let him speak 
for himself " The following pages comprehend a condensed view of the 
present state of chemical science. The chief purpose of the work is to make 
the student intimately acquainted with the theory at the same time that 
he is acquiring a knowledge of the facts of chemistry ; so that, by the es- 
tablishment of tixed principles, the details nay more easily be impressed 
on the memory, and excite an interest which they would not otherwise 
possess. Every one who is acquainted with modern chemistry, will admit 
that the study of the laws of combination is fitted in a peculiar manner Ibr 
promoting these objects ; and hence, 1 have treated at length of the atomic 
theory, and tlie sut^jects connected with it, at an early port of the volume. 

" To this arrangement, I am aware, it may be objected, that many of 
the Acts adduced aa illustrations must necessarily be unknown to the be- 
ginner. I do not anticipate, however, any serious inconvenience &om that 
source; on the contrary, some experience in leaching the theoretical and 
practical details of the science, gives me reason to thiiik thoE the disadvan- 
tages of my plan will be very far outweighed by its advantages. I may ob- 
serve, indeed, that this work is chiefly designed for persons who bare ei- 
ther attended or ore attending lectures on chemistry ; and to such readers 
the Direction to which I allude does not apply." 

Dr Turner appears to us to have accomplished this part of bis undertak- 
ing in a way which cannot fail to facilitate the study of chemistry in a very 
material degree. We are acquainted with no work, not excepting our best 
systems of chemistry, which communicates such a clear and complete ac- 
count of the doctrine of combining proportions, and gives the atomic expla- 
nation of individual facts in so full and intelligible a form, as will be found 
in the volume before us. 

Dr Turner has dividet! his work into four ports. 

The^rri is on the imponderables, and comprehends an account of calo- 
ric, light, electricity, galvanifm, and eIectro-m^;neiiam. 
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. ; Id (lie mcdri/ part hehas treated uF inorganic chemistry. The first seo 
tion of this part is on affinity. In diacussing thia subject the autlior ailmiu 
with Bcrthollel, that the result of chemical action is not always solely de- 
termined hy affinily. He proves that the order in which Eubstances decom- 
poae one another, cannot in every cnae be ascribed to the agency of chemical 
attraction. He points out the mode by which cohesion, claaticily, and the 
like, may act as modifying causes ; but, at the same time, contends that 
Beithollet, in denying the existence of elective affinity, pushed his favour- 
ite doctrine further than is justified by observation. 

In the following section Dr Turner treats of the proportions in which 
bodies unite, and on the laws of combination, of the atomic theory of Mr 
Dalton, of Gay Lussac's theory of volumes, and of Ihe atomic views of 
Berzelius. Without entering upon a detail of ihis extensive department, 
we may give our readers an idea of (he manner in which it is treated by 
the following quotation. In commencing an account of the atomic theory, 
Dr Turner observes, " The brief sketch which has been given of the laws 
of combination wUl, I trust, serve to set the importance of this department 
of chemical science in its true light. It is founded, as will have been seen, 
on experiment alone, and the laws which have been stated are the pure 
expression of fact. It is not necessarily connected with any speculation, 
and may be kept wholly free fVom it." 

" The reason why persons, partially acquainted with the subject, have 
supposed it to be of a hypothetical nature, is sufficiently obvious. It was 
impossible to reBecton the regularity and constancy with which bodies obey 
the laws of proportion, without speculating about the cause of that regu- 
larity ; and consequently the tacts themselves were no sooner noticed than 
an attempt was made to explain them. Accordingly when Mr Dalton pub- 
lished his discovery of these laws, heat once incorporated his description of 
them with his notion of their physical cause; and even expressed the former 
in language suggested by the latter. Since that period, though several Bri- 
tish chemisls of eminence, and in particular DrWoUaston and Sir H. Davy 
have recommended and practised an opposite course, both subjects have 
been but too commonly comprised under the name of atomic theory ; and 
hence it has often happened that beginners have rejected the whole as hy- 
pothetical, because they could not satisfactorily distinguish between what 
was founded on tact, and what woa coiijecluraL All such perplexity would 
have been avoided, and this department of the science far better under- 
stood, had the discussion concerning the atomic constitution of bodies been 
always kept distinct from what it was intended lo explain. When employ- 
ed in this limited sense, the atomic theory may be discussed in a few 

The individual chemical substances are divided into tbe metallic and 
non-metallic. They are not arranged according to any particular theory, 
hut are described in the order which the author conceives to be most con- 
venient for the purpose of instruction. The only circumstance which we 
shall particularize in this department, is the mode of giving the teats. Dr 
Tucnw states, that Ihey are such as he empb^ in his own practice, The 
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iliTections ore short, clear, and precise, and cannot fail of being bigfaly 
ubcAjI to the eludcnt of rhemistr;. 

The third part of the work contoins a description of the compounds de- 
rived from llie nnimal and Tt^ctable kingdoms. We ahnll only observe, 
that in tbis, as in other departments of the nark, (he author has given 
the most recent infbrmatioii on the sul^ect. 

Of tbe fourth part, wliieh is on Analytical CbemiBtry, the antbor ob- 
■erves, " To enter into a detailed account of eiiperimenlal and ansljlical 
chemistry, Is altogether inconsistent with the design and limits of the pre- 
sent work. My sole object in this department is to give a few concise di- 
rections for conducting some of the more common niialytical processes; 
end in order to render them more generally useful, I shall give example! 
of tbe analysis of mixed gases, of minerals, and of mineral waters." 

In on appendix Dr Turner has given an account of a new and curious 
nbstance called Bromine, the only discovery of importance which was 
made during tbe printing of bis work. He lias added also a complete table 
of atomic weights, and various other tables of great use to the chemist. 

Having thus given a general view of ihe work before us, we have no he- 
sitation in recommending it in the strongest manner to our readerB. Those 
who are entering upon the study of chemistry will find it an iovalusble 
auxiliary, and those who are alreody versed in ibit branch of knowledge, 
will find in it all the recent discoveries and refinements of modern che- 
mistry. The work ia written with much elegance and perspicuity, and 
its external embellish m en ta correspond with its other qualities. As the 
author has published the work at his own expence, he has been enabled to 
make it one of the cheapest works which has for a long time been given la 
the public. 

Art. XLII.— proceedings OF SOCIETIES. 

1. Proceedings of the Royal Socieli/ nf Edinburgh. 

December 18. — Professor Dunbah read n Paper on the "Origin of Lan- 
guage, but particularly on the formation of iho Greek Alphabet." 

Januar;/ 4, 1827. — Captain Basil Hall read a Notice or the Trade 
Winds. 

Januarij 23. — A Paper by the Hevercnd William Scobesbv was read, 
entitled " A Description of some Remarkable Efil-cts of Unequal Refrac- 
tion observed at Bridlington Quay in the Summer of 1836." An abstract 
of this Paper will be found in this Number, page 293. 

At the same meeting there was read, a " Sketch of the Manners and 
Customs of the Eboc Nations," by John Rebdie, Esq. LL. D. 

Fehruanj S.—k Paper by P. F. Tvtlek, Esq. was read, " Oti the Ear- 
liest Introduction of the Greek Language and Literature into England af- 
ter the Dark Ages." 

The following gentlemen were elected Ordinary Members :— 
James Weddell, Esq. It N. John Gardiner Kinnear, Esq. 

William Burn, Esq. Architect. 




Proccrdings of ike Cambridge Phihaophical Society. 

There was presented to ihe MuEeum of the Society, by Geohge Swin- 
TON, Esq. of Calcutta, the snout of the Saw Fish. This is one of the largest 
and finest specimens that has been seen. 

The same gentleman also presented to the Society, the skeleton of a Boa 
Constrictor, sixteen feet long, the mother of the young brood of Boa Con- 
Etrictors described in this Journal, No. viii. p. 231, accompanied by one of 
the brood preserved in spirits. Mr Swinton likewise presented v. 
snakes from Arracin and Sumatra. 

February 19. — There woa rend a Paper by John Jaues Aobubok, E 
entitled Notes on ihe Habits of the Wild Pigeon of America, Columba 
migratoria. — This Paper is printed in the present Number, p. BS7. 

There was presented by Sir Thomas MaKDouGALL Brisbane, K. C. B, 
to the Museum of the Society T.irious interesting olu'ects of Natural His- 
tory from New South Wales, and various specimens of the Clothj Ropes, 
Ike &c. of the Natives. 

March 5 — There was read a Paper by Thomas Allas, Esq. entitled, 
" Notice respecting the Tusk of a Mastodon, with some Bones and FosbOb 
found in tirring Woodhill Quarry, near Kilmarnock." 

Mr Allan presented this Tusk and the other Fossils to the Museoiu 
of the Society. 

There was read at the same meeting, a Paper by Dr BaswaTKH, en- 
titled, " Report on the Hourly Meteorological Register kept at Leith 
Fort during the year 1826." 

The following Gentlemen were elected Members ;— ■ 
Ilonnrari/. 
Jacob Berzelius, M. D. F. R. S. Stockholm. 

Foreign. 

John James Audubon, Esq. M. W. S. &«■ 

Ordinary' 

Dr James Russell. John Reddie, Esq. LL. B, 

Prideaux John Selhy, Esq. Rev. Dr Robert Gordon. 

Henry Witham, Esq. James Wilson, Esq. 

2. Proceedings of the Cambridge Philoaophieal Sodely. 

November 13. — Professor Sedgwick exhibited to the Society a very 

large pair of fossil boms, found near Walton, in Essex, and stated the 

grounds on which it appeared that they had belonged loan animal of the 

species Bos Taurus. 

Mr Whewell read to the Society a paper " on the classiflcation of crys- 
talline combinations, and the causes of deviation by whi<:ll their laws may 
be investigated." The object of this paper was to eiJiibit tables of the 
forms of crystals, classed according to geometrical properties, which are 
in most cases easily recognized by ibe eye; and from this arrangement to 
obtain, without calculationorknowleOgeof the angles, the relation between 
the secondary faces which ofier themselves, and the primary forms from 
which they are derivable- 

Kovember 27. — A memnir was rea J by _ProfeBSor Airy " on the motion 
|f a pendulum disturbed by any small force, andonthe&^i^tiKa.'uKniti'i'CK^ 
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method to the theory of escaperaenta." It was shown, that, by Ihe me- 
thod here proposed, ihe satiation from ihe law of a cycloidal pendnlnm 
might ho deiermineii with great ease and Bimpliciiy, whether produced by 
reaiBtance, fViction, impulse, or any other cause. By taking, as examples 
of the methoti, the different escapeinenis of clocks and watches which have 
been invented, it appeared that the relative goodness of them, as resulting 
from the cakulation, was very nearly that which they are found to pOEsesa 
in practice. Professor Airy oleo proposed a clock-escnpemenl which would 
possess the advantages of the detached escapement in watches, and could 
never be out of beat. 

Mr Whewell gave a short account of the experimenta undertaken by 
Mr Airy and himself in Cornwall, for the purpose of discovering the 
earth's density. The process employed consisted in determining the re- 
lative rate of a detached pendulum of Kater's construction at the earth's 
Mirface, and at a point 1200 feet below it, in the mine of Dolcoath. The 
undertaking was left incomplete in consequence of the destruction of one 
of the pendulums employed during its conveyance from the bottom of the 
mine to the top. 

J3ecember 11. — A paper was read by Mr Peacock " on the numerals of 
the South American languages." The most complete of these systems of 
Dumerala proceed according lo the vicenary scale, which has, generally, 
the denary and quinary subordinate to it. Others of these lunpiiages are 
remarkable for not having more than three or four words properly expres- 
sing numbers ; and one instance was given in which the name for one is 
the only independent numeral. 

Professor Airy gave an account, illustrated by drawings, of the steam- 
engine as it is used in Cornwall, describing some artifices in its employ- 
ment which are peculiar to that district, and in particular the machinery 
by which it is applied to the drainage of the mines. 
3. Proceidingi of the Society for Promoting the Useful Aril in Scotland. 

Ihcember 1, 1825. — Dr Ilibbert read a Paper " on the productiveness 
of the Cod Bank to the west of the Shetland Isles." At the'same meeting 
there was read a Paper by Mr John Henderson, Brechin Don, " 
Bnrntng of Smoke, witli plans of improved furnaces for that pur 

January 18, 1826 — The following Papers were read :— 

1. Account oialfeu! Life Boat by Mr Jon k Hebdeb; 

2. Observations on the History ot Life Boats by Professor ^ 

3. Description of a Simpk Pant Boat for saving time and labour, by 
Anvbew WiDMLi, Esq. See this Journal, No. viii. p. 338. 

Jaauari/ S*.— *There was read " An Account of a New Eye-lube for a 
Sextajil by Air Ahahs, A. M." See this Joujual, No. Tii. p. 95. 
Ji'ebTuarySl. — The following Papers were read: — 

1. A notice of an Improved Furnace Chimitey, by Robeht Bald, Esq. 
was read. 

2. Notice of a method of producing an Intense Heat from Oai for wu 
tious purposes in the Arts, by Dr BiLEwaiEn. 

3. Dr Dltncan jim. exliibited the method which he had k 
obtaining great heat from coal gas. 
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April 4. — A Paper " On Vertkal WiadmiiU, by Mr James Bhodi£, 
Aberdeen, wu read. 

Mr Whitelaw exbibiteil an Apparatus for conrerting a Heciiiineal into a 
Rotatory Motion, and the Rev. Mr Somerville exhibited one of bU Patent 
Safety Gum. Seethis Journal, No. iv. p. 316, and this Number, p. 337. 

April 18.— The following Communications were mitde to the Society;— 

1, Practical Observations on Percussion by Mr Jamee Beodie. 

S. A Model of a Railway Carriage by Mr Alexandeh Adie Junior. 

3. An Idea of a Gunpowder Engine, by Mr John Henbebson. 

4. Flan of an Improved Capillary Steam Boiler by Mr J. Hemdeksoh, 
March 7. — Major Alston read a Notice on the Construction of Chim- 

itejjS. 

Dr Bbewsteu exhibited a Portable Gai Z^mp fitted up to produce /n- 
tense Heats. 

Mr James Bhodie communicated a description of an Eccentric Com.^ 
biiuUianJor Obtaining Rotatory Motion from the Piston Rod of a Steam 

March 21. — G. S. Mentcitr, Esq. of Cloaeburnj read u notice of au 
Improvement an Limekilns. 

Mr Jaues BsosiE communicated a description of a Double JoinUd 
Parallel Motion. 

Dec. i. — A method of fixing the Glass in Painted Windows, by Johk 
RoBisoN, Esq^ WHS read. See this Journal, No. xi. p. SO. 

Mr Jahes Nasmyth gave a description of an Improved Pullet/. 

Dr Uibueut read a notice respecting the /ron Ore found al Glengnry. 

Mr James Nasmyth read a description of a Sajeti/ High Pressvre 
Boiler. 

Mr James Nasmyth was admitted on associate member. 

Dec. 19. — Mr Johnson of Hull read a description of a New Steam 
Coach, and exhibited the model of one in operation. 

Mr Robert Taylok communicatedamethodof restoring the damaged 
Canvas of Paintings. 

Di HiBBERT read a notice respecting the natiiie Copper of Shetland. 

Mr James Naeuyth exhibited a model of a High Pressure Steam En- 
gine in action, with a method of applying tile waste steam to increase the 
temperature of the furnace. 

Mr George Nasywth was admitted an aesociate member. 

Jan. 9, 1827- — Mr Brown exhibited wid explained to the Society his 
Ke-w Weighing Machine. 

Mr Johnson exhibited an Air Gun of a new couEtructiou. 
Jan. 84. — Mr Johnson read an account of a machine for navigating iheair. 

Mr Jahes Nasmyth gave an account of a method of preveuting the 
water in steam boilers from becoming too high or too low. 

Feb. 6.— SiK TiioMAS Makhougall Bhisbane, K. C. B. was admit' 
ted a Member of the Society. 

Mr NiMMO gave a description of a High Pressure Engine with a valve 
on a new construction. The engine was exhibited in operation. 

There was read an account of an Improvement on Mr Adam's Nautical 
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E;e>Tube b; Dr Buewst^k. Mr AdamBs Eye-Tube was exhibited to the 
Society. 

Hr JAitES Nasmyth ilescribed a nielhod of checkiag accelerated ve]o< 
cities by ttic Conicnl Pendulum. 

There viere exhibited to the Society variauB specimens of the workmon- 
stiip of the RusaiaiiB io leather in the possession of Dr RogcrBon of Duin- 
crifff. 
. The fbltoning Gentlemen were admitted Members of tfae Society. 

Sir Samuel Stirling, Bart, of Glorul. . _^^ 

Sir William Molesworth, Bart. ^^M 

Dr Francis Home, Professor of the Practice of Phyuc. ^^^H 

Dr RogerBon of Dumcriefi'. ^j^^H 

Mr Henderson, Architect. -^^^* 

Fci. SO.— Mr John Robison read an account of the FaiVure oftheSm- 
ficniinri Biidge at Paria. See lllis Number, p. 241). 

Ml RoBisoN exhibited a cock used in the south of Fiance foi drawing 
off wines and acid liquors. 

There was rend a Botanical suri<ci/ of part of the county of Aberdeen, 
by Mr Alex. MuttfiAY, A. M. Surgeon, Aiford. 
Mr Johnson waa adniitteil an asseciate member. 

March e. — Messrs George and Jsmeb Nasmvth exhibited, a model of 
a LocoTnotivt Steam Carriage in operation. 

There waa read a description of the New Safely Gaa Burner by Mr 
WiRDEN, Engineer to the Portable Gas Company. 
The Burner was exhibited in operation to the Society. 
The Saecleugh Lamp waa exhibited, in which oil is burned in capilkry 
tubes without wicks. 
Captaia Wation, R. N, was admitted an ordinary member. 



Abt. Xiiii.— scientific intelligence. 

I. NATUBAL PHILOSOPHY. 

1. Fifth Comet o/'18S5 in Erirfuniu.— This in teres ting^oomel, of whiifl 
have given the elliptical elements by Ckuseu, in No. ix. p. 178, has been 
observed in March and April 1826 ; but ns Clausen's elliptic elements are 
no longer accordant with observation, he hos computed the fbUowiug par*- 

PaBBBge of Pttihelion mean time at Allona, d 

1836, April 21. 98805 
Log. Perihelion distance, - . . 0.3021430 

Long. Perihelion — Lang. Node, ■ - 279° IB' 31".! 

LangofNode, JMeaa Kqujnoi,) - 197 38 9 3 

iDdinatioa of Orbit, \ Jan, I U 26, j . 40 S 33 I 

.Morion Direct. 

«. 2. Gambard') EkmeitU ofihe Comet of 18^6, in ll,s Whale.— This cornel 
supposed Io be that of 1778 and 180S, has already been noticed in No. ix. 
p. 179, § 6. The following are the eli?menw given by M. Gambard: ^^ 



Is are 

1 



Jatroaomy. 

Posaage of Perihelion, time leckoneJ frum iiiid- 

niglit, 182fi, M^rch 1& 94 

PeiibeUgn diatance, • ■ - 0.9.61 

Long, of Perihelion, - - - 3.' W SV OV 

Long of Btcending Node, ■ - 6 7 54 10 

Inclination, - - - 14 39 IS 

Motion Direct. 

3. Rettiraof the brilliant Comet of Taunt! from the Southern Hemiiphete. 
— This cornel, which waa discovered by M. Pons, on ihe ISth July 1885, 
■was rcdiacovcred by M. Pons on tlie 4th April 1826, nnd bus bwn obaerTcd 
at Florence, Nimes, end Palermo. The parabolic and ellipticnl elements 
«f MM. Copocci and Hansen deviate considerably from the new obaerva- 

4. Comet of Auf^vsl IS'26. — This comet was discovered by M. Garobard 
at Marseilles, on the i5th August. The elements are aa follows; 

October 10. 025 



Uesn lime at Miiseillcs, 
Feribelioii distance. 
Long, of Perihelion, 
Long of ascending Node, 
Indination of Orbit, 
Motion 
5. Cornel of Ocluher 1 896, and its passage acrot: 
comet was discovered by M- Gambard of Mareeille 
1836. Its corrected elements are oe follows: 
FasEage of Perihelion, mean time reduned from 

midnigLt, - November, 

Perihelion distance, 
Long, of Perihelion, 
Long, of Abc Node, 
Incllnalioa o( Orbit, 
Motion, 
From these elements it follows, that the.eomet 
the disc of the sun at - 

Passage of its Node, at - - 

Shortest dietance from Sun's centre, 
Emersion from Sun's disc. 



58° 1' 24" 

43 34 35 

26 29 52 
Direct. 
the Siln's Dmc— This 
, on the 2Bih October 



IS. aOB3 
0.D23U 
- 31 1° 67' 28" 
236 !) 54 
' S9 58 24 
Betrograde^ 
must have entered upon 



9" 38 
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M. Gambard is quite certain, from obcervations made on the lOth Ha- 
vember, when the error of the elemt'nts was only — S" in long, and — fi" 
in kl. that the comet should have passed over the sun's disc. He did not 
succeed, however, in observing it at Marseilles, as the sun did not ap- 
pear till 8** 3.S', when there was nothing upon his disc but the spots seen 
the day before. The weather was not lavourefate either at London, Geneva, 
or Paris. Bill- Vitiv November 1826, p. 251. 

6. Observation! on tke Solar Eclipir of November S9iA. 1826.— Thi» 
eclipse was observed at Bushey Heath, by Lieut. Beaufoy, in west long. 
y 80" 83 ,tinie, «ad notth hb 51* 37' M' 3. 
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SI' 16' .4" M. time. 



MtT. Squires observed it at Epping, in IoDg'2T" of time, east of Green< 
vich, anil north lat. SI" 41' 41" 6. 

End, - - 12^ 0' S4 M. Solai time. 

7. Mr Nerschel and Captain Saiine e delerminaliov of the difference oj 
Meridiaiit of London and Paris. — These nble astronomers have deter- 
mined, by means of signals, that the difierence of longitude of London and 
Paris is 9' 81". 6 in lime, or 2° 20' 24" in space. Mr Herechel is of opinion 
that this rcault is not likely to be altered a whole itnih of a second in time, 
and very unlikeli/ to be altered to tvice that extent by future obBerrationt. 
An elaborate accoun t of these observations by Mr Herschel will be fi; 
in the Phil. Tram. 1B96, part ii. p. 127. 
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8. Jpraunliofer on Haloi and Parhelia. — A theoryof Halot and Parhelia" 
been recently publiahed in Profesgor Shumather's Astronomische Abhand- 
lungen, by the lute distinguish eil M. Fraunhofer. He ascribes the Email 
halos round the sun and moon to tbe inflexion of light by the particles of 
vapour in the atmosphere, and the halo of i5° to the refraction of the light 
through hexagonal prism* of ice. From the abstract of this paper, vbicb 
we have seen, there does not appear to be much novelty in it. Dr Young 
and Dtheni seem to have anticipated the author in all his general results. 
—See Edinbur^ Encyclopwdia, artide Halos. 



,0-MAGNETISH. 

9. Effect ef a vmving diie on a Foltaic co7idvetort—M. Ampere has com- 
muDJcated to the Academy of Sciences an experiment, which proves that a 
disc in motioD exercises a certain action on a voltaic conductor. The de- 
tails of the discovery are not published. 

10. Oil the conducting power of Melals fur Electricity, — The following 
retults have been obtained by M. Becquerel. 

Mclile. Conducting Power. Melale. Conducting Fover. 

Copper, - 100 PUttna, - 16.40 

Gold, - 93.60 Iron, . 15.80 

Silver, - 73.60 Lead, . aSO 

Zinc, . 28.60 Mercury . 3.4. 

1.3; 

I. Chim. Aout 1BS6, p. 



II. Noise of the Aurora Borcalis obierved by Hcarne. — Having stated 
in No. ix. p. 74, various authorities Jbr believing that a sound soraelimes 
accompanied the Aurora Borealis, wc give the following statement made by 
Heame, as an additional argument in favour of that opinion. 

" I do not remember to have met with any travellers into high northern 
ktindes who remarked their haring beird the northern IJ^M miite my 
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"noise in the air as tlicy vary their colours or position, which may probably 
be owing to the want of perfect silence at the time ihey made their obaer- 
vationB on these meteors. I can putitiveln affirm, thai, in still nights, I hsTe 
frequently heard tbein making a rustling and crackling noise, like the war- 
ing of a large flag in a fresh gale of wind." It is probable tliat these lights 
sfe EOiDetimcs much nearer the earth than at othurs, and this may Iiaru an 
effect on the sound.— Quoted in the Dublin Phil. Journal, No. t. p. 4] 9. 



12. GalvanCi First Experiment on the Frog, made ia 1700.— The fo!- 
loiring curious fact is recorded in the History of the Academy of Scieocea 
for 1700, p. 40. " M. Verney showed, upon a frog newly dead, [hat, by 
irritating a little with the scalpel, the nerves which go to the thighs and 
legs, those parts make a notae, and suffer a species of conytilsion. He af- 
terwards cut the same nerves in the belly, and keeping them a little stretch- 
ed with hiB hand, he made them produce the same effect hy the same mo- 
tion of the scalpel. This did not happen if the frog had heen long dead." 
— Zach'i CotT. AstroH, vol. xiv. p. 379. 



13. Mr Ivory on the Heat extricated from Comprested Air. — From xa 
ingenious onalysia, Mr Ivory has deduced the following proposition. " The 
heat extricated from, air, when it undergoei a given condeniaiion, ij eipial 
to three-eighthi of the diminution of temperature required to produce the 
same condensation, the presture being constant. 

Air, under a constant pressure, diminishes j^.th of its volume fbr every 
degree of depression on Fahrenheit's scale ; and, therefore, one degree of 
heat will be extricated from air when it undergoes a condensation eqoal to ' 



If a mass of air were suddenly reduced to half its bulk, the heat evolved 
would be g -^185 =: 90". — Phil. Mag. No. ii. p. 74. 

II. CHEMISTRY. 

14. Letter of M. Gaultier de Claubrg to M. Gay-Lvsiac on the vwde in 
which Alkaiine Chlorides act in purijying ait Itificlioui Alraoiphere. — 
The object of this letter is to prove experimentally, that the explanation 
given by M. Gay-Lussac in the 26th volume, page 165, of the Annates 
de Chimie et dc Physique, is correct. M. Laharraque, who has paid par- 
ticular attention to the auhject, supposes that the putrid miasms them- 
selves are absorbed by the solution of the chloride, and then decompca- 
ed by the chlorine which is present. M. Gay-I.usaac, on the contiary, 
conceivea that the chlorine is disengaged by the curbonic acid of the air, 
or by that emitted by the putrefying substances. In this way, a carbo- 
nate of the alkali is gradually generated, chlorine is set free, and tlien pro- 
M. GanltJCT de 
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Ctmhry hat shoWD, what was known pMfionaljr, tfafti a «ii]itioa.:of tk 

chlcHTide of hme, or of aoda, ia completely deoompoaed by a current . of nr- 

honie add ; and hia obaervationa leave no doubt, we conceive of the aeea- 

jracy of the i^ewa of M. 6ay-Laa88<>— Abatcact from the Amu. de Ckimk 

€i de Physique, voL zzxilL ^^ 

* 
15. On a new mode of preparing Carbonic Oxide Gat^ By M. Duiui. 

—-This method is founded on a fact originally noticed by Dobereiner, that 

oxalic acid is convertpd into carbonic add and carbonic oxide gases ^ 

.^digestion in strong sulphuric acid, which unites with the water of crystal* 

lization. The process of M. Dumas consists in mixing the Ininoxalate of 

'.potash with Bve or six timet ilt weight of concentrated sulphuric acid. 
The mixture placed in, a glass vessel and heated, yields a oonsideraUe 

^quantity of a gas composed of equal measures of carbonic acid and carbo- 
nic oxide ; and by absorbing the former by means of potash, the latter is 
procured in a state of perfect purity. The theory of the process is. ob« 

o^us. The solphuric acid unites both with the water and base of the 

^t; and the free oxalic acid being unable to exist in the anhydrous state, 
is decomposed. M. Dumas proposes this process for testing Uie purity ^ 
the binoxalate of potash. In &ct, the bitartrate yields by similar treat- 

jnent carbonic oxi4e, sulphurous acid, carbonic add, and the residual 

.liquid becomea black, from the deposition of charcoal. The pure binoxa* 
late, on the contrary, never gives sulphurous add, aid the solution re- 

jmains colourless, and perfectly limpid.— -Jnn. de Chimk et de Physique, vol. 
xxxiiL 

16* Xew Theory of Nitrification, By M. Lonochamf.— It ia well known 
that animal matters form a constituent part of the nitre beds employed in 
Trance and other parts of the continent for the production of saltpetre ; 
and it is commonly supposed that the nitric acid so formed, proceeds from 
the nitrogen of the organic bodies uniting with the oxygen of the atmo- 
sphere. This is the theory embraced by Lavoisier, and which has fbr 
"many years been adopted without question. M. Liongchamp, however, 
has succeeded in throwing a doubt on the accuracy of this doctrine. He 
has adduced a considerable variety of facts, which prove that nitric add 
is generated under circumstances when its production cannot be attributed 
to the presence of organic remains ; that it is formed spontaneously in sub- 
stances in which ndther animal or vegetable matter is present. He finds 
; that the sole conditions necessary for the formation of nitric acid, are po- 
rous earthy substances containing carbonate of lime, moisture, and access of 
air. M. Longchamp maintains, as can scarcely be doubted in such instances, 
that both the elements of the add are derived from the air, and that water 
^vours the union of the gases by dissolving them, and thus presenting them 
to each other in a fluid state. Tufa, chalk, and porous carbonate of lime 
in general, favour the action in two ways, first, by absorbing air and water ; 
and "secondly, by presenting a base which solidts the formation of nitric 
add. M. Longchamp believes that similar changes occur in the ordinary 
nitre beds.—- ^itn. de Chimie et Physique, -vol* xxxiii. 
- An ingenious extensiofi of this theory hks been made by Mr Graham 
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(Phil. Mag. for Maich.) He is of opinion that the process of nitrifies 
tioii ia promoted by tiic water contEtioiiig carbonic acid, by the aid of 
which carbonate of lime is dissolveil, and thus presented in a elate more 
favourable to chemical action- He supposes putrefying or);anic remains to 
be of use by yielding an abuodunt supply of carbonic acid. 

17. Alcohol derived from the Fermentittion oj Bread. — In the ku 
Number of this Journal we gave an extract ftom Ur Colquhouo's £»- 
Bay on the art of baking bread, and in conlirmation of the views there 
stated, ne insert the following letter addressed by Mi Thomas Gra^ 
bam to the editors of the Annals of Philoioplii/. " Two facts of consider- 
able importance in determining the nature of the paooary fermentation 
have been made known by your very ingenious coirespondenC on the art 
of baiting bread. He has shown that the fermentation depends upon the 
saccharine ingredient of the flour, by renewing it when eiihausted by the 
addition of^ugar ; and provided for the little alteration in the proportion 
of sugar existing in the flour, before and after ferments tiaa, by exhibiting 
the influence of the baking in converting a portiou of starch into avf^. 
From the known laws of the decomposition of sugar, it is presumed, witli 
considerable reason, that the fermentation is the vinous. The production 
of alcohol in the course of the fermentation of bread in baking, which we 
bave found to lake place, and renderei'i appreciable, is perhaps a most irre- 
fragable proof of which this theory is susceptible. 

"Toavoid the use of yeast, which might introduce alcohol, a small quan- 
tity of flour was kneaded, and allowed to ferment in the usual way, to 
serve as leaven. By means of the leaven, a considerable quantity of floui 
was fermented ; and when the fermentation had arrived at the proper 
point, formed into a loaf. The loaf was carefully inclosed in a distillatory 
apftaratus, and subjected for a considerable time to the baking tempera- 
ture. Upon examining the condensed liquid, the taste and smell of alco- 
hol were quite perceptible, and by repeatedly rectifying it, a. small quanti- 
ty of alcohol was obtained of strength sufflctent to'burn, and to ignite gun- 
powder by its combustion. 

" The experiment was frequently repeated, and in different bakings the 
amount of alcohol obtained, of the above strength, found to vary from 0^ 
to 1 per cent, by weight of ihe flour employed. When the fermented 
flour was allowed to sour before baking, the amount of alcohol rapidly di- 
minished ; and in all cases, the disagreeable empyreuma completely dis- 
guised the peculiar smell of the alcohol, when in its first diluted state, and 
in vapour." 

18. On l/u confuiemeni of Di-i/ Gases over Mercury.— The resulUof an 
experiment made by Mr Faraday, and quoted as such, baving been deem- 
ed of sufficient interest to be doubted, he has been induced to repeat it 
and though the original experiment was not published by him, he is in- 
clined to put the latter and more careful one upon record, because of the 
strong dlusiration it affords of the diiKculty of conflningdry gases over mer- 
cury alone. Two volumes of hydrogen gas were mixed with one volume 
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of oxygen gas, in a jar OTer ■ mercurial trougb, and fiueil cbloriJe oi^lime 
introduceil, for the purpose of removing hjgrometric water. .Three glass 
bottles, of about three ounces capacity each, were selected for the accuracf 
-with which their glass-stoppers had been ground into them. They wen 
well cleaned and dried, no grease being allowed upon the stopper. The 
mixture of gases was transferred into these bottles over the mercuriai 
troagh, until they were about four-flflhs fullj the rest of the space being 
'Occupied by the mercury. The stoppers were then replaced aa tightly as 
coald be, the bottles put into glasses in an inverted position, and mercarf 
poured round the stoppers and necks, until it rose considerably above them, 
though not quite so high as the level of the mercury within. Thus ar- 
ranged, they were put into a cupboard, which happened to be dark, and 
were sealed up. This was done on June 28, 1815; and on September the 
IStb, 1636, after a lapse of fifteen months, ibcy were examined. The seals 
were unbroken, and the bottles were found eiactly as they were left, the 
mercory still being higher on the inside than the outside. One of them 
was taken to the mercurial trougb, and parts of its gaseous contents trans- 
ferred. Upon examination it proved to be common air, no traces of the 
original mixton^ of oxygen and hydrogen remaining In the bottle. A 
second was examined in the same manner; it proved lo contain anesplo- 
bItb mixture. A portion of the gas introduced into a lube with a piece of 
spongy platina, caused dull ignition of the platina. No explosion took 
place, hut a diminution to rather less than one half. The residue support- 
ed combustion a little better than common air. It would appear, therefore, 
that nearly a balf of the mixture of oxygen and hydrogen had escaped 
ftom it, and been replaced by common air. The third bottle, examined 
in a similar manner, yielded also an explosive mixture, and upon trial, 
was found to contain nearly two-titths of a mixture of oxygen and hydro- 
gen, the rest being very little better in oxygen than common air. 

There is no good reason for supposing that this capability of escape be- 
tween glass and mercury is confined to the mixture here experimented 
■with ; probably every other gas, having no other action on the mercury or 
the glass, would have made its way out in the same manner. There Is 
every reason for believing that a small quantity of grease round the slop* 
pera would have made them perfectly tight. — Qaai terly Journal of Science. 

19. Oa b'emeiiiini'i lodmit Acid. By F. Wohleb.— From a recent 
examination of the iodout acid of M. Sementini, prepared by distill- 
ing iodine with an equal weight of the chlorate of potassa, M. Wdhler 
finds that this compound docs not consist of iodine and oxygen, bnC 
of iodine and chlorine; chat it is a chloride of iodine similar to chat de- 
scribed by Gay-Lussac. In order to demonstrate the presence of chlo- 
rine, M. Wohler saturated the hquid obtained by SeraentiniV method 
with carbonate of soda, during which a quantity of iodine was separated. 
The solution was evaporated to dryness, the Ealino mass heated to redness, 
taken up in water, and then allowed to crystallize. A number of crystals 
were thus procured, which bad all the characters of thoM of common salt. 
On dissolving them in water, and adding the nitrate of silver, HjSfgeiitsv 
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iodide of silver at Unit tbrmeil, and then the white thick floektof thechlo- 
ri<le subsided. The nnxed precipitate waa then treated with pure ammo- 
«ia, which dissolved the chloride, and lefl the iodine as a pale yellow 
powder. The matter diesolved by the ammonia hod all the properties of 
the chloride of silver, and appeared to exceed the iodide in quantity. 

The Balinc mass remaining in the retort after the formation of tiie chlo- 
lide of iodine condsts of the chloride of potassium, and the chlorate and 
iodate of poto-ssa, provided the distillation is nrrested as soon as the chlo- 
ride of ioiline ccaaes to be formed. The iodine is present only in the form 
of iodate, ond does not strilte a blue with starch except by the addition of 
the protomuriate of tin, or some other deoxidizing agent. M. WOhler is 
of opinion, that the production of the chloride of iodine in Sementini'a 
process depends on the formation of iodic acid, a portion of chloric acid 
being decomposed, and its elements uniting with teporate porlioDi of 
iodine. — Poggeadoiff' s Annalen. 

SO. Oh ^rarnine. By M. Just. Liebio, Professor of Chemistry in tlie 

University of Giessen. — On receiving the memoir of M. B^atd on a new 
aimpk subata nee contained in the mother water of salt-works, I hastened V» 
jnake some iriuU of similar solutions which I was able to obtain, and I 
have been fortunate enough to find this remarkable body in considerable 
quantity in the mother water of the salt-pit of Theodorshalle, near Kreutai- 
nach. From thirty pounds of the mother water I obtained nearly twenty 
grammes of bromine. 

Having transmitted chlorine through this mother water, the liquid ac- 
quired a yeUow tint ; and on agitating it strongly, red vapours appeared 
upon its surface. On following the process of M. Bnlard, which appears 
<he most simple, I separated the bromine by means of ether, and then by 
caustic potash. The distillBtion of the biomuret of potassium with per- 
oxide of manganese and sulphuric acid aSbrded a EufScient quantity of 
bromine for enabling me to repeat a great number of the experimenta of 
Al. Balard ; but I have not observed any phenomenon which leads to a con- 
■clusion contrary to that which he has deduced from his researches. 

M. Balaid, in taking for his guide the essays of M. Gay-Luasacon iodine 
and cyanogen, has left very little to be added to hia own memoir. I may 
add, however, a few experimenta in aupport of the opinion, that bromine, 
like chlorine and iodine, is to be regarded as a simple subatanee, 

I healed to redness in a glass tube some iron wire formed into a spiral, 
and the vapour of bromine well dried by chloride of calcium was transmit- 
ted through it. The iron, at the moment of contact, became red hot, and 
ftised, without disenf^nging any gaaeoua snba lance. The fused mass was of a 
bright yellow like Naples yellow, presented a crystalline lamellar structure, 
and was Boluble in water without colouring it. The solution was precipi- 
tated of a bright yellow by the nitrate of silver, and chlorine diseng^ed 
ftom it the vapours of bromine. The compound was proto-bromuret of 

In another experiment I substituted platinum wire for the iron ; but 
W^ VI. MO. II. APRIL 1827. Z 
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(hat metal was not attacked, ami Utc bromine retained iUpropertiesi X 
black, under the same circuuiBtaiico, bad no eifect on this body. 

On bringiog together iron filings, water, and bromiii 
quires an incieaEe of cemperatuie, and proto or deulo-bromuret of iron i* 
formed according to the proporliona employed. 

A very pure bromuret of polaasiura may be procured by pouring a solu- 
tion of caustic potash into the alctiholic solution of bromine until the alco- 
hol begins to lose its colour. This salt, evaporated to dryness, and healed 
to redness, becomes dark. 

The brofliuret of silver dissolves easily in ammonia. This solution, on 
■landing for some time, yields while brilliant crystids, which give out a>n» 
moula when heated, and leaves bromuret of silver as a residue- 

S.491 grains of very pure bromuret of potasaiuin yielded by deeorapoBi- 
tion, with nitrate of silver, i.O'll grains of the bromuret of silver. This 
result makes the weight of au alom of bromine 04.11, oxygen being taken 
as ID. 

Nalure of firoiN lie.— Though the facts stated in the preceding paper, 
as well as ^ose observed by M. Sulard, are favourable to the supposition 
of bromine being elementary, the real nature of this curious substance is 
as yet bv no means ascertained. M. Chevreul is said to have annoonteed 
totheAcademy of Sciences on the 10th of October, that M. Dnmas bad dis- 
covered a chloride of iodine which has all [he properties of bromine,— 
Ferussac's BvUelin d»i Scieneafur December 1886, 

SI. Onan AaalyliE Praceai fir separating Iron and Mangatuie. By M. 
QuEBNEviLt.E Junlor, — The process of M. Queaneville, descriiwd in the 
Journal dt Pkarmacie for September 1826, consists in bringing the iron, 
by means of a current of chlorine, to its maximum of oxidation, rendei^ 
ing the liquid exactly neutral, and precipitating the iron by the arseniate 
of potaSBB. The areeniate of the peroxide of iron subsides, while the 
irbole of the manganese is held in solutian. The oxide of manganese 
may then be precipitated by caustic potash. We i^ce with M. Ques> 
neville, that the separation of the nietals may be e&cted in ibis way, pro> 
vided no free acid is present ; but we do not believe his procesi is at all 
preferable to that in common use by succinic aciil. The per-succinate 
of iron is indeed detomposetl by hot water ; hut if cold water only is em- 
ployed, the whole of tile iron will be separated. 

23. P?olo-Fcrroa/anale of Iron. — Mr Phillips states, that a solutioii of 
the protoxide of iron, without any admixture of peroxide, may be obtained 
by putting the metal into an aqueous solution of aulphuious acid, andauSer* 
ing the mixture to remain for a short lime, without the contact (^ atmo- 
Bpherte air. When a solution of the ferrocyanale of potaeh ia added, a per- 
tectly white precipitate ia formed, which is the proto-fei'rocyanate of iron. 
The action of sulphurous acid upon iron is also remarkable on anotlicriiA- 
count, viz, that no gas is evolved during the eolulion of the metal, if made 
to take place in closely stoppei! bottles. It appears that a part of the sul- 
phurous acid is decomposed by the nascent hydrogen of the wattTj. and 
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the (iiJphuTetled hjilcogen wkicli results, reraains in solution.— i'AiV. 
JUagaxine, Jimuar; 18^7. 

1. SS. Ditcovers of a aubntartce which iaflamss by coniael with water. 
— The following details have been conimuni&tted lo ut, which it would 
be desirable to have verified. At Doulens, near Amiena, is a 1 
&c[ofy for spiuniDg i:otloti, which is lighted with oil gae. This gas, upon 
passing from tlie iron retort, filled with coke, where it IB formed, traver- 
ses a reservoir of oil, and there deposits a white liquid matter, which may 
be drawn off b; means of a spigot situated at the lower part of the reE«- 
voir. borne of this matter being accidentally dropped into water, inflamed 
apontoneouEly, and having tun into a neighbouring rivulet, it there spread 
itself over the surface of the water, which appeared to be on fire. The 
proprietor of the factory intends to send a bottle of this UDgoIu sabslance 
to M. Gay-Lussac tor analysis' — BuU, Uh- 

34. New Aeids.—yiM. Chevreul and Gay Lussae, while treating animal 

matters by alcalis, have obtained different acids, having the remarkable pro* 
perty of neutralizing bases, and into which azote enters as mi clement. 
They are occupied in studying these acids, and will soon pubUsb the re- 
sults of then: labours.— ^»n. CA*m. Nov. 1826, p. 335. 

III. NATURAL HISTOSY. 

S5. Ekmenlary Work oa Natural History.— Mt Stark is preparing for 
publicadou Elemtnti of Natural HUtory, adapted lo the present state of the 
«dence, and including the characters of all the Genera and the principal 
Species of the Animal Kingdom described since the publication of the Syi- 
ttma Naiura of Linnffius. 

This work, intended equally for the scientific student and the general 
reader, will contain a view of all the departments of Nature methodically 
arranged according to the most approved systems, Besides the scientific 
descriptions of the Classes, Orders, and Genera, sufficient to enable any one 
to acquire a competent knowledge of the leading arrangements and prin- 
cipal tacts in Natural History, the mOre generally interesting details of the 
habits of the principal species, and their uae in the economy of nature will 
be given, — lists of the best books in each department,— explanations of the 
scientific terms, — and the species natives of Britain will be particularly no- 
ticed. 



■ 26. Ket lien's Cobtillo-Bismulhic Ore — Mr Charles Kersten of Gottingen 
gives a description and chemical examination of this mineral, which he dis- 
covered among some specimens of ores of cobalt from Schneeberg in Saxony. 
Its colour is lead-grey, inclining a little to steel-grey ; its lustre nearly 
metallic. The eubatanceitaelfisofan imperfect radiated texture, and rather 
porous; but in other respects resembling the nickeliferoua grey antimony. Its 
hardness could not be ascertained on account of its being intimately mixed 
with quarts. The Bpcdfic gravity of the pure miueial, the intermiztuie of 
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muriatic acid disBolves the whole, when reduced to powder, with the excep- 
tion of from 27 to 33 per cent, of quart*. The following process was adop- 
ted to HECertain the relaliTe proportions of the substances previously found 
to be contained in it, viz. arsenic, cobalt, iron, bismuth, nickel, copper, 
and sulphur, with a trace of manganese. A. From thesolmion innitro-mu- 
riatic acid which remained clear when diluted by twelve timei its volume 
of water, the sulphuric acid was precipitated by nitrate of baryta. The pre- 
cipitate obtained was waehcd wilh hot water, and then digested in uoTiatic 
acid, and again washed. B. The muriatic acid used in A for digesting the 
sulphate of baryta contained allttle oxideof bismuth, and was added to the 
remaining fluid, freed afterwords froni the superfluous baryta by sulphuric 
acid. C. Liquid hydro-sulphuric acid Buecessively added in Bmall quan- 
tises, till no more change ensued, precipiiated.e blackish-brown powder, 
consisting of sulphurets of copper and bismuth. Nitric acid dissolved the 
precipitate, wilh the e^iceptjoii of sulphur, and assumed a green colour. It 
was evaporated, then a great quantity of water added, and the white resi- 
due collected, repeating the process as long as a precipitate was obtained. 
D. Caustic ammonia adde<l lo the fluid gave an additional minute quentity 
of a precipitate, which was likewise oxide of bismuth. The result was ig- 
nited and weighed, E. From the ammoniacal liquid, copper was precipi- 
tated by caustic potash. The blue precipitate became brown aa the solu- 
tion being heated long enough lo expel all the ammonia. The alcaline 
Suid] treated with hydro- sulphuric acid, gave, after the lapse of several 
days, a slight quantity of sulphuret of coppei. F. From the rcmoinit^ 
liquid sulphuretted hydrogen gas orpiitienC was precipitated. The li- 
quid was afterwards heated to the boiling point, and the small quantitj 
of orpimcnt obtained was added lo the former. The orpimentwastvashed 
several days wilh boiling water, till the liquid was left colourless by hydriv 
sulphuret of ammonia. Caustic ammonia left some sulphur undissolved. 
G. Tlie liquid was concentrated, and nitric acid was added to convert 
the protoxide of iron into peroxide. The solution rendered neutral by 
evaporation was dduled, and while hoi precipitated by carbonate of sods 
with cxcesa of base. The precipitate obtained had a brown colour, near- 
ly like oxide of iron. Il was washed with boiling water, and ut last dis- 
solved in oxalic add. Effervescence ensued, and a yellow fluid was form- 
ed, while a pale rose-red powder remained undissolved. The liquid, filter- 
ed off', and warmed, gave, wilh caustic ammonia, n precipitate' of pure ox- 
ide of iron. H. A slight portion of cobalt dissolved in the liquid was ob- 
tained on the addition of hydro- sulphuret of polasii. A method, simi- 
lar 10 thai proposed by Laugier, was employed for the determination of 
the relative quantities of nickel and cobalt ; on the pale red powder of G 
caustic ammonia was poured, which then assumed a deep mahogany tint, 
leaving a slight residue undissolved, which proved to be chiefly manganese. 
K. A portion of cobalt which it contained, and which was dissolved in the 
carbonate of ammonia, was added to the ammoniacal liquid of O, and al- 
lowed to stand undisiuibeil for a fortnight in a flat open vessel. U as- 
mtnei ■ lialer colour, and deptwited greeofBh-Uue gtMrtdCcr^^aK ' Ilia 
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«alt was disBolveU in caustic smmania ; the solution formed ww of a violet- 
blue colour. Afkr some time it yielded a green precipitate, the colour of 
tbe solution being at the same time changed into a peach-hlosEom red. 
The precipitate gare a pure blue holution with rauatic ammonia ; and, ex- 
posed to air, it deposited a verdigria-green SEtlt. Thia aatt was repeated- 
ly dissolved in caustic ammonia to obtain a pure salt of nickel, which was 
completely precipitated, ao as to leaTe the liquid perfectly colourless when 
the blue ammoniacal solution was exposed to the air. L. The ammonia 
cal solution^ of cobalt were evaporated to dryness, and yielded pure oxide 
of cobalt. 

The results of two analysee, conducted in this manner, were 
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The chemical camposition of this mineral appears to be quite peculiar, 
and it is likely to belong to anew species. A good description of the speciet 
itself is therefore now a desideratum, as would be also the analysis of a well' 
defined crystalline variety, from which it might appear which of the nu- 
merous ingredients are essential, and which of thciu must be considered 
as accidentaL 

S7. Selenium discovered in Cupiiferoui Minera}.!. — Mr Chwles Eersten 
of Gottingen observed the peculiar disagreeable odour characteristic of 
selenium, when exposing the capillary red copper ate from Rheinbreit- 
buch to the action of the blowpipe. The red ring, which forms another 
character of it, likewise appeared when the mineral was heated in a, gliiai 
tube- He afterwards subjected the capillary crystals to a chemical exami- 
nation in the humid wayi and succeeded in separating the selenium from 
the other ingredients. Two specimens of an earthy sul»tance, from the 
aame locidity, chiefly consisting of oxide of copper, showed likewise trace* 
of selenium, which woa not the cose in similar varieties from the Banliat. 



as. Silicate of Cerium. — Dr Woliaston examined ibis subitance in June 
1825. A perfect crystal of it, in tbe form of a regular hexagonal prism, il 
contained in the cabinet of Sir Alexander Crichton, wluch is lo be sold by 
auction in the ensuing months of April and May. Cleavage parallel to the 
axis of the prism. Colour pale yellowish- brown. Translucent. Occurs 
along with magnesian carbonate of lime and emerald. Locality Santa 
Fe de Bogota, in Peru. Fragments of tliis substance, associated with the 
Peruvian emeralds, are preserved also in the British Museum. It is not 
HKiilioiKd whether this be aspecin of iH own, or whelber it be the MU)ie 
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as the cerite from Baatones in Sweden.— <iVo(i« of A'ip AkxatuUr Cridc- 

89. Aniilyis «f ZiiikeniU and Jameionite. — Profissor Henry Hose of 
Berlin gives die resulta of oneaaol^isof Zmkebite, and three of Jt 
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Thenuttetial of the Zinkenite was communicated to him b; Professor Gtis- 
tavuB Rose, wlio described the species; with the specimens of Jameson ite, 
first described by Mr Mohe, he was nirnished by Mr Haidinger. Pro- 
fessor Henrj Rose considers the first to be a compound of one atom of 
Eulphurct of lend, and two atoms of sulphuret of antimony, expressed by 
the famula Pb S* + 2 SbS^, while the second is a compouiid of three 
atoms of the sulphuret of lead, and tbur of the solphurel of antimony, the 
fctmulabeingS Pb S' + 4 SbS^, The contents of iron, zinc.and copper, 
he considers accidents], there being no ex ~ 
ingredients of the same chemical mixture, 
rets. Professor Rose did not lind sulphur 
copper ores which contained sulphuret of iron 
bedded in lead-glance. The analysis of the U 



mple of iron and lead forming 
neither as oxides nor as solphu- 
't of lead in any of those grey 
n though they were im- 
species, mentioned above. 



I 



fbrm part of an extensive series of analytics! researcticB on the minerals 
usually named Fahlerz, or Grey Copper, with which Profi.'ssor Henry Rote 
has been occupied for several years past. A.n account of them is in a con- 
siderable state of forwardness for publication. — {Poggendorfi Annalen dtr 
Phytik.) 

30. Prnfiiior Mohs. — We feel particular gratification in announcing to 
our readera the appointment of Profespor Mohs to a minerali^eal chair at 
Vienna. The chair has been established for the occasion in consequence 
of the peculiar interest evinced by the present Emperor of Austria for 
promoting the useful sciences. In order 10 render the lectures more ef- 
fectual, the professor has been entrusted with the care of arranging lys- 
tematically the Imperial cabinet, and to adapt it, at the same time, to tbe 
purpose of lecturing. For many years every occasion was seized, and con- 
siderable sums expended to enrich this collection. Under the management 
of Professor Moha, it now bids fair to become an ample source ofuiiaera- 
logical information. 

31. FfroMortf-alieif Mnerai ffpnitt.-^U tonx Mmg In ito M*^ 
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nilir ETStem, being regular octohedrons, according to the raeasuremeiitB 
by Prafestor GusEavns Rose. It presents no cleavage, but a rather peitect 
conchoidal IVucture, with a considerabk' degree of a kinil of lustre interme- 
diate between the recinous and vitreous. The surface of the cryatals is leES 
bright. Icisof a reddiEh-bronncolour.oflen very dBrh,andreEetnbling brown 
spbene, a aubatance which it is very nearly allied to in respect to simiUa 
ritj. It is sUghtly traaalucent only on its (harp edge*. Larger fragmenli 
^ipeor entirely opaque. It afibrds a pale brown etrealc. Its hardnets is in- 
termediate between that of fluor and felapnr, or =: 5.0. Its Bpecific gra> 
Tity =^ 4.806 — 4.S18, according to G. Hose. 

It occurs in the iiircon-eyenite of Fredriksvacn and Laurvig in Norway 
almost always in crystals of the «izc of a pea and smaller, oflen so Armty 
attached to the surrounding felspar, or elsolile, that they cannot be sepa- 
rated ft-oni them in their faces of crystallization. It was first noticed in 
the rocks near Fredriksvarn as n particular suhstanee by Mr Tank, who 
likewise discovered the polymjgnile and the phosphate of ytlria, and it was 
found also near Laurvig by Messra Berzelins, Brongniart, and Wochler, 
during a journey which they made through Norway. The name of pyro- 
chlore waa proposed by Bcrzeliua in allusion to its properly of tuminf; 
yellow when exposal to the blast of the blowpipe, a property not found in 
polymignite, with which it often is associated. 

The above description was given by Dr Woehler, who examined the 
chemical constitution of the substance, and therefore has the merit of 
having eeiablished, both as a raineralof^cal species and a peculiar chemical 
compound, a substance wliich had long ago been noticed by mineralogists 
under erroneous names, or confounded with other bodies. 

It shows the following phenomena when treated with the blowpipe. 
Heated alone it becomes pole brownish -yellow, but retains its lustre, and 
melta with great difliculty into u blackish -brown scoria. 

It is perfectly dissolved by twrax. The globule obtained in the oxidB> 
^g flame is reddish-yellow and transparent, but becomes easily opaque 
and yellow by flamiiig. The globule lums opaque and white on cooling, 
if a lorge quantity of the mineral has been employed. In the reducing 
fl&ine the globule is deep red, similar to the colour produced by titanium 
containing iron, but by flaming it forms a pale bluish-grey enamel, often 
with stripes of a pure blue colour. 

It effervesces with salt of phosphorus, but is likewise perfectly soluble 
in it. In the oxidating flame the globule is yellow while hot, but gene- 
rally becomes grass-green on cocding. In the reducing flame this greea 
colour soon disappears, and is superseded by a deep red one, inclining to 
violet-blue, as from titanic acid mixed with a little iron. If again expos- 
ed to the oxidating flame, the green tint returns, which is like that ftom 

on ft platinum leaf the green colour piodnoed by msngBoese 



■ There is a niineral occurring along with pytoclilore neatly rtstmbliog ili b: 
giving before tbc blowpipe only Ihe rcncdons c 
fidtnt supply of nuDeral it was not annlyied. 




Dr Wodibr ifloiiBd senlf tib0 MiM pkn whidi 
.Ae andydi of Uuit iniiMiaL 

Ift order to MOBitidii tibt «iaiiitit|^tf foiatik Ipgradiettii 
iD«idMita]M^ciiliigiBgiiito a iaUiBkiMiti:^off«r 
ksp. Some aolycr the iBaIlftagineBtothowadd»pli 
cndBHenee m» gadoltnile^ dMnfl^'tb^ 
^ peemiee. Wetflr and ilnorie add^to the estoit tf 4A per 



A* The mfaienl ndneed to an impalpable powder wdbeoa^poaad If 
dOoteaD^hiukadd^withwhld&UwaadiBealidibraoiM Afhs 

plaleft with whidi it waaeotend, hecamo eomded hj dio dfee^MOMBI 
efflnorioadd. The polpyinaa^^ obtained by efapon^iilg moot jaf the «r 
tet^ waa white« only a little indiDing to Uniah-nicett. It «aa ipli 
ndzed frith nrndi water to predpitate entizely the titanio acad^ «id todiN 
aolf e the gypeano. 

. B> The aolntieo filtered off the white reaidwe waa piecipitaledbypMW 
awniMWiia, It yielded a pale bmwnidi^ydlow pitc i p i to to^w duch heeaaa 
brown on being waahed. The remaining fl»d waa pnaipitated mth eM* 
leto of ammonfa* The osalatci ^ lime thna obtafned waa Igaitad^ tboi 
melted with earixmate of ammonia, and again dig^tly haatad, to nimm 
It to thci atoto of eaihonate. 

. C. The liquid from wUdi the lime had been pndpitatod, ]all» liy eva» 
porattootf ateaidue whidi contained traeea of magneda» but prindpaDy 
grofed: to eonaiat of anlphato of mimgan aa nk 

D. The residue in A chiefly consisted of titanic add. Wlule yet ia 
ita humid state it was digested in hydrosulphuret of ammonia, wbidi im- 
mediately turned leek-green^ but so slightly^ that the quantity of fron it 
contained can be but very inconsiderable. The hepatic fluid evaporated/ 
left a smaU quantity of a dirty yellowish powder, which allowed with 
great fiidlity globules of tin to be reduced befbre the blowpipe* The m 
maining powder was pure titanic acid, assuming a fine lemon-yellow tint 
when heated, which it again lost on cooUng. With salt of pho^orus it 
gate the well known amethystine colour in the redudng flame, and with 
aoda an opaque globule, which disengaged much light on becoming aolid» 
It did not show any traces of silica, of tantalic add, or of zirconia. 

K The predpitate obtained in B by pure ammonia was digested in cau- 
atic potash. The liquid thua obtained was supersaturated with muriatie 
add, but did hot give any predpitate by ammonia. It contained, theie- 
ibre, no alumina. 

. The reddue waa digested in a concentrated solution of carbonate of am« 
monia« Its brown tint became sfill darker, and the liquid assumed a yel* 
low colour. This liquid filtered ofi^ on being diluted with the washinga of 
the brown residue, became turbid, and a yellowish-white precipitate ap- 
peared when it was hr — 'ay the carbonate of ammonia. When 
dried, it had a greyi md gave reactions only of tin and 
cerium. 

The remaining ye ition being evaporated to diy* 
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ness, leh some yellow oxide of uranium. From a solution of the latter 
in nitric acid, nhich was of a line yellow, ammonis gave a yellovi precipi- 
tate, and the cyanuret of iron and potasaium a fine b1oad>red one. 

¥. Thnt part of [lie brown precipitate in B,nhichtvaB not Boluljle incur' 
bonaie ol'ainmoniai was eoluble in dilute muriatic acid, with the exception 
of a Email quantity of a dark-brown substance, niiieli proved to be oxide 
of raanganese. The solutioo was neutralized with ammonia, and then a 
crystalline coat of pure sulphate of potash introduced. A white pulverui 
lent precipitate began to farm one hour afterwards. At the end of twen- 
ty-four hours it was separated by filtration, washed with a saturated saln- 
tion of sulphate of potash, and then digested in a solution of caustic po- 
tash. A dirty white precipitate was left, which became darker on the fil- 
ter, ond proved to be oxide of cerium. On being treated with concentrat- 
ed muriatic acid, chlorine was disengaged in a higher temperature, and a 
trace of a white substance was left undissolved, which might be eirconia. 

G. The liquid left after the separation of the oside of cerium, on being 
mixed with caustic ammonia, gave a little iron, still containing some man- 
ganese ; a trace of the latter nai also discovered in tbe liquid remaining 
after separating the oxide of iron. 

The result of the analysis was. 

Titanic add, ■ - ■ ■ C2.75 



1 



Protonidc of uraaiuDi, 
Oside of cerium, (impure) 
Fiotoxide of manganeie, 
Oxide of ircn. 
Oxide of dn, 
Water, 



97.30 



Besides a trace of magnesiat and much fluoric acid. 

Dr Woehler does not give any formula to represent the chemical con- 
Btitulion of (he species. He could not determine the quantity of fluoric 
acid, which he believes to be very considerable, and aa two per cent, of 
fluoric acid will combine with seven per cent, of lime, the quantity of 
it must necessarily affect the computation. There might be also some 
lircoiiia in the precipitate, deposited in E from the carbonate ammonia, 
in which, on account of the amnll quantity of it, only tin and cerium 
were discovered. 

32. JVaiivc Gold i» Fermo/it. — A fine piece of native gold, of nearly ten 
oiiiicea was lately picked up by a boy near a small brook in Newfort, Ver- 
mont. It was studded with quartz crystals. It strikingly resembles the N- 
Csrolino gold. Its specific gravity is 16.fi, and it is considered worth 89 
cent, per pennyweight. — Neu-ion'a Journal of the Arts, Feb. 1S27, p, 37 S. 




33. Dr Brewster's Trcaliie on Miaeraliif-y.—Thi& work, in which the 
author has been engaged for many years, will be publiahed early next win- 



MS. Scientific Intdligence. -^^^■* 

ter. Il ii Intcoded U> Ibrm a popular treatise, embracing all the Chenticri, 
Physical, and Natural History propetties of Mineral Bodi«s. with an ac- 
count of the TBiioua purpoBes in the fiue and usefiil arts to which ihey an 
applieil. It will occupy one large volume 8to. aad will \ie illustrated with 
Duinerous plates, represeiiuug the internal structure, and the external fana 
of crystalliaied bodies. lu the iniroduction it Is proposed to give a popu- 
lar account of all the discovuriet that have heeu made daring the laet ten 
years reKpecting the optical and physicul airucture of mineralB, and a de- 
Kription of various new methods and instrumenta tor esamining and dis- 
tinguishing the ptedous atones and other mineral bodiea. 

34- JHohsile, a JVeui Mineral impedes. — Form rhombohedrol. Oae of iU 
cryatals is represented in Fig. 10 of Plate IV. The terwinal edges of the 
Au dam en till rliombohedrons B, or the incidence of F on P over b' are 
= T3°*3'. The other measureraents are, " * 

h en a' = 1 lyao A' on b' = 96''82' 



i'— a' =129-39 


e' — c- = 61"0' 


e' — o'=101''43 


d»— rf'=I42='l* 


P — d*= 157^10 


d* — rf" = sa-aa 



Tfae BurfBce is brilliant, with the exception of J' and i^, which ore leis 
shining ; cleavage apparently none ; fVactiire conchoidal ; opaque ; colour 
iroD-black; lustre bright metallic; no action on the magnetic needle; 
brittle ; scratches glass very easily. The crystals are flattened between the 
faces a' and its opposite, so as to produce a tabular appearance. They are 
small and implanted on quartz, mixed with a little chlorite, probably from 
Dauphin^. 

Mr Levy, to whom mineralogy is already so much indebted for the 
establishmcat «f new species, has given the above description of one wbieb 
he discerend among Mr Henland's rare minerals, and called itj at his sug- 
gestion, MohtiU, in honour of Professor Mohs. Ui l^rj obeetres tbet 
this new ^ecies has alinoat identically the same finm as Eiidia^tt, u de- 
scribed by him in the Ediibargi Philotopkiad Jimntal &r Jan. 188S, Ae 
Aindamental ibrm of the latter being a ihombohedron of 73°40'. He (!&■ 
■cribes lilcewise twin-crystals, which are said to be formed by ftro iadivb- 
duals with peiaUelaxesi but not revenedfiir 180% bat only &r 30°crW*. 
No figure being given, it would be unavailing to attempt hne aaj exjdk- 
nation of the fact stated, upon the supposition that the otherwiM general 
law also takes place in the present instance. Mohsile rery moeh reaeiaUM 
Crichtonite, and asolomous iron-ore, but is distinguished immediatelj by 
its-gteatec turdneea, and want'of cdeivage pnpandicalar t» iha vut. 

36. Anpiyfii of BeUimite^ ThisiDiDerBlwasfinuid,atTlMwesax,inHut 
Vienna, in France. Fet nf it was tender, axiA part hard. The taido 
part gave a line viole' 'e bard part ■ greyish and immrtlMm 

a yeltowish powder. -y of the violet part was 3, and In 

a alif^t portion M. ^ cumat of— 



r^ - 
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' Iron, - - 35.6 




MMgancsB, - 16.6 




. FhoBplioiie acid, - 411 




loo" 




Ann. rfs Chim. vol. XXx. 


p. 13ft 


Sfi. Analyti* oJHuwliU, a wm Mineral. This minorol w 


as fouDd in 


Haut Vienne, by M. AUutu. M. VauquelJu found it W contiet of— 


Iron of ra«ngaiieie, - 47.3 




Phospliotk aai, - 32.0 




Wat«, 30 




Ann. rie C/iio^ toL xxfc p. 


307. 


37. Anahjsk of the Fer Oxidi^ Rcrinite of Hauy. This mineral, callea 


aUo Fer Fictforjw, is from the mine of Kust, near Freybe'rg 


M. Liu- 


giei faunil it lo consist of— 






Aioms. 


Peroxide of Iron, - 35 


1 


Aiwnic acid, . 80 
Sulohurii! utd. . Id 


I 



Aaa. ie Chim. toL xilx. p. HSl. 

38. Aiali/ns of a neu variety of Wolfravi. — This mineral, from Haut 
Vicnae, baa been found by M. Vauqueliu to be coropoEed is foUows,^ 



I 





iJid vanely. 
Beiicliua. 


wew ranety. 
Vuuqudin. 


Tiingstie add. 


7tec6 


73.2 


Oiide of Iron, 


17-599 


13.B 


OiidoofDnnganese, - 


6.670 


13.0 




97.930 


lOftO 




Ann. it Chim. voL UX. p. 104 



SB. New Cryitalliae form of ApojAylUle in America.— TUhxa new form 
of Bpophyllite was tbund in a geode imbedded in the araygdatoidof Port 
Uarmouie, od Lake ^superior, \\ milea N. W. of the straits of St Mary 
The geode tbund by Dr fiigsby was presented by him to Dr G, Troost 
This apopbyllitt: exfoliates, like the European variety, before the blowpipe 
and melts into a white enamel, which, by a prolonged application of heat 
changes into a semi-transparent glass. It does net require so much best 
for its fusion as the European vitricty, but coincide! with it in its other 
characters. One of the crystals of the apophyllite exceeds half an inch 
in length. It has the appearance of an elongated octohedron, with the 
angles of the base truncated, and ita edges emorginated. Dr Troost gave it 
the name of Apojihyllite Mixtumlaire. The angles arc bl upon M 90° ; 
M upon the faces of the pyramid VilV 63 ; M upon the emarginaied 
edges 1*9' 29' 30".— Sec Journal Nat, Soc. Phikdelph. vol.v, p. 6«. 




'lUi^ Intelligence. 

M- JVeu Cryilalliae farni ofiaumoniVc— This mineral Wis found bj 
Dr Bigsby at three difierenC places on Lake Superior. The crystallized 
Tsrietj was discovered in b small vein of white calcareous spar and red 
feldspar. Its foim is a rhotuboidal priiiiii, acumiDiited vrlth a dihedral Btnn- 



41. Farther Ohiercaiioni relatine in Kapffaer » Law in Mineraiaggj— la 
vol. iv. pp. 1B6 — ISH of this Journal, ne laid before our readers an acoonnt 
of the remarkable law in mineralogy, announced by M. Kupfiher. The 
Ibllawing consequences of this law have been deduced by M. Vincent: 

1. The cubes of the axes of primitive forms, which contain the soine 
number of atom^, are in the inverse ratio of the squdrea of their spedfic 
weights. 

a. In crystalline substances, of the aame primitive form, the specdfic 
weights arc in the inverse ratio of the weights of the atoms. 

3. The squares of the weights of the atoms are proportional to the cube! 
of the axes of the primitive form. 

4. The cubes of the respective distances of the atoms, in two substances 
of the same primitive form, are proportional to the squares of the weights 
of these atoms, or in the inverse ratio of the squares of these specific 
weights. — See Ann, de Cliim. torn. xxxi. p, lOi. 

42. Phokriie, or Silicatt of Alumina. — This substance fVequently ocean 
in the coal formations of Fins, (dep. of Aliicr,) in fissures in the ironstone. 
It occurs in small convex nacreous scales: It is<oft and friable, aud adhe- 
sive to the tongue, and is of a pure while colour. It is composed of 

Silica,- . 41,775 

Alumina, 4a 104 ^^H 

Water, 15.121 ^^1 



Ann. dit Mina, voL xi. p, 48B, 



43. Bowlders exkibHtJjg Scraichei and Furrows on Heir lawer ittrfaeei. 
— " I have had occasion, says Mr P. Dobson of Vernon, Connecticut, to 
dig up a great number of bowlders of red sandstone, and of the conglome- 
rate kind, in erecting a cotton manufactory ; and it was not uncommon to 
find them worn smoolh on the under &ide, as if done by their having been 
dragged over rocks of gravelly earth, in one steady position. On examina- 
tion, they exhibit scratches and furrows on the abraded part; and if^ 
among the minerals composing the rock, there happen to be pebbles of feld- 
spar or quartz, (vchich was not uncommon,) they usually appeared not to be 
worn so much as the rest of the stone, preserving their more lender parts 
in D ridge, extending some inches. When several of these pebbles happen 
to be in one block, the preserved ridges were on the same side of the peb- 
bles, so that it is easy to determincwhichport of the stone moveil forward, 
in the act of wearing." Some of these blocks weighed fifteen and even 
thirty tom. These curious &cta confirm the ingeniona (peealatiinu ailA 



viewsaf Sii Same* HaH, Bart, refrpectin^ the revolutions ou the canhN sur- 
(kce.— See Edia. Traniaciiint, »ol. vii. p. 169. 

44. Mr Foulell Scrape's arrangement of Volcanic Roek>. — Ab wb be- 
hete there are few of the geologists of the preaent day who have studied 
the volcanic phenomena, uml examined the volcanic ilistricta nith so luurh 
anention i9 Mr PouleCt Scrope, we shall lay hefore our reudera hisnevr 
arrangement of volcanic rocks, of which iio has given an account in • 
late Number of the Quarterly JaurnaL 



u A, Compound irachi/le, with mica, hornblende, or au 
both, and grains of tiloniferous iron. 

B, Simple truchi/ie, without any viaible ingredient but febpar. 

C, Quartxiferous Irackyle, when containing uumerous crystala of 

D, Siliceaas trachyte, wlien there oppeara to have been introduced 
a great deal of ailex into its composition. 



Spetiei A, Common grasslun 



IS of ttlspar, ougite, or hornblende 



B, Iieucitic grai/iione, when leucite supplants the felspar. 

C, Melilitie grayslaneiVYteM melilite is substituted for felspar, &c. 



Spteiei A, Common haiall, composed of febpar, augite,'^Bnd iron. 

B, Leucine baiiilt, when leucile replaoes thp fL-lspir. 

C, Baiali Wllh olivine, in place of felspar. 

D, Basalt with Haiiyne, in place of felspar. 

E, Ferruginoua ho,ialt, when iron is the predominant ingredient. 
V, Augiie biisait,vihea pyroxene at hornblende compose nearly the 

whole of the rock. 

The colour of the rocks of the grayatone genus is uuiversaliy of aomc 
lint of groy, generally leud-gray, greenish iron, purplish, orslate-gray, with 
the exception only of the vitrified varieties, some of which have assumed a 
black colour, which, however, paasea away under the blowpipe, and is suc- 
ceeded by the usual gray tint. 

In general the colour of the mass is deeper in proportion to the quan- 
tity of BUgite matter in ita composition, the felspar being alwaya of a light 
colour, the augite of a darliish green or black hue, and the iron of a dark- 
brown or black. 

The proiwrtion of felspar, or its Eubstitules in trachyte, may be reck- 
oned at or above 90 per cent, the remainder being composed of angite, or 
the ferruginous minerals. 

In grni/ntoiie, felspar or its substitutes composes more than !i per cent. 
When these minerals are in less proportion ihun 15 per cent, the rock 
should be classed as baaali. 

AnotKtT nniHirj tett ia the spfciftc gravitr of ths roftttanee wdtoA 



ass 
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n powder. The specific gravity of trachyte doee not exceed 1.1, that of 
grai/ilone 3.0 ; while biuall occuionally reaches 3.50. 

A lliird test ia the colour of the glasa before the blowpipe. That Irom 
irachyU it light- coloured, and nearly traniparenL That tVom grayttont 
it darker, and having numerous green or black specks, otlen of a green c(^ 
lour. Baialt strelli into a dark-green or black enaniel. 

Leucite hai not been found in trachyte, rarely ia gray tiana ; btlt»/Inwr 
in bataU, 

Oliviae has never been found but in basalt, and it appears la nclMla, 
ibe felBpat in part, or wholly, but only when the augite is 






I 



iS. SoJith African Botany, i^c. — It ia well known, ibat Mr James Bi 
an excellent botanist and generol naturalist, has been for many years em- 
ployed in collecting plants for hie Majesty's gardens of Kew, in the inie* 
rior of Southern Africa ; and that, in consequence of the late system of 
retrenchment in the government expenditure, he has, to the great regret 
of every one attached to botany, and alive to the interest of the Koyol 
Gardens, been recalled. 

Mr Bowie had already travelled to the distancB of 900 miles from the 
Cape of Good Hope; and of the exceeding value of the collections sent to 
Kew, the writer of this article can bear ample testimony. He now pro- 
poses to return to the Cape, and again explore the interior at bis own risk, 
relying for a remuneration for his great expenditure, upon the prospect of 
disposing of what he may collect to the naturalists of this country. 

Under this impression, he offers to collect plants, and other Eubjcets of 
natural history, for those who may be inclined to favour him with their 
commissions, upon the following terms :— 

DiUd Plant', well preserved specimens, at I,.2, 10s. the hundred 
^eciea- 

Seedt, L.5 per hundred do. 

Balbt,Hxim, &c.) lOs. per hundred, itr^er (met. Is. to Ss. 6d. each. 
Living Planlt, Ss. 6d. each species. N.B.— -If small succulents, three 
or more kinds will reckon as one. 
Sirelitsiir, Zamia, &e. and plants of similar size, Ss. each. 
iVnui S/xcUs will be charged somewhat higher. 
■ BinU.-^or amM birdi' ikins, and to the size of tfove;, one shilling each 
Bpecimen. From that dze, and upwards, in proportion, to that of a vul- 
ture or eagU, 7s. as tbe highest price. Birds for dissection, preserved 'a 
apirita, (cask included,) L.J per hundred, without regard to siie. 

We thick we are doing, a service to men of science in this country, in 
recommL'itding so deserving a naturalist to their attention ; and we heartily 
wish him success in his undertaking. 

Mr Bowie's address is Kew Green, Surry, 



46. Profiiior Dccandolle on the LenticeUa:. — Professor De CondoUecf 
Gwe)!*! hasktelj publiab«d aTaluabltmemoirinthe"JiiflB^riH Ami^ 



Vegetable Phymlogy. 

ce* NaitirtlUi," " 3ar Us Lentite/lit dei Arbrea el k deiieloppcment de$ 

It has been suppoaed that, frum a cutting of a tree, for example, the 
mots appear indiiferentiy from all points of the bulk : but thia aswrtion 
M. De Ctiniiolle Jeclures lo be incorrect; ihey are all, without exceplion, 
protruded from Email reililish, oval spots, which M. tiuettard has named 
" glaadet k/iliculain-s," but of which the functions were neTer known? 
To these spots our nullior has giveD the name of Lentktila, (or Lefi' 
tieelle,.) 

The experiment* were made principally, but not solely upoD the Wil- 
low, in which the following facta were observed. A branch of ibe Saliz 
bicolor, cut from the parent plant, was placed in a bottle of water, and ex- 
posed in a stove to a heat of IS or 13 degrees of Reaumur. The water 
waa presently visibly aboorbed, and this absorption was the more rapid, in 
proportiMi as the roots were developed. The flret sign of vegetation iras 
apparent in the gemms, or leaf-buda, which became slightly swollen : — 
soon after, the little oval spols above alluded to began to swell ; — the 
roots were protruded, and then the dcvelopement of the gemma? became 
more decided. The geniin» of the lower part of the branch, and wliich 
were consequently nearest to the water, and those at the summit, which 
of course were farthest IVom the wr.ler, were those which showed the ear' 
tiest signs of vegetation. These appeared in two fixed situations. One 
set, and that the first to be developed, have their origin from the axils of 
the old leaves; they are always solitary, and are the only ones where ihe 
branch is uninjured, and when there only remains the scar of the old 
leaf. The other set, which vegetate more readily, appear when some small 
lai^rol branch has been cut away, or that of the original gemmae is cut out 
or destroyed. Then these develope themselves regularly, two in number, 
one on each side of the point or scar where the injury has occurred. All 
the gemmf have, in the beginning, a decidedly ascending direction, and k 
green colour ; they originate in the woody body, but less distinctly so than 
the root. Their form ia that of a sharp and slightly comprewcd cone; 
they divide in two, as it were the covering formed by the epidermis, and 
present to the eye at once the rudiments of the branch and of the 

The developement of the roots takes place in the following manner. 
The lenticular disc, which, in a state of repose, was almost flat, swells and 
bursts, often into four irregular lobes, and the epidermis is carried up at 
the extremity of the root. Bcncalh this, a white, apparently amylaceous 
matter is seen, from beneath or from the side of which the cylindrical fili- 
form root is protruded, spongy and soft at the extremity, itself always of a 
jiure white, nerer becoming green by the action of the solar rays. From 
these observations upon the nature of the lenticellte, and from tracing the 
more complete developement of the roots, our author has come to (he foU 
towing conclusions upon this interesting subject:— 

Istlg, That the kiiticel/te {gtandei hntUxlaires of Guettard) bear the 
same relation to the roots which the gemme or leaf-buds do to the young 
branches— that is to uy, ttasi they are pcdnts upon the netn, wh«« ^e- 
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pantkm is mad^ beAN'o-hand for the deTelq>emeiit of the foots, and 
whence originate those which are developed along the branches of trees, 
whether in the air^ in the water, or when buried in the earth. 

9dfyf The young root communicates with the ligneous body of the 
Ivanch by its axis, which visibly proceeds from it; and its bark appears^ 
also to be a continuation of that of the branch. 

Sdfy, It pierces the epidermis of the branch In its developement, and 
carries with it some portion of the cellular covering. 

4M/y, The root increases only at its extremity, which part alone, of the 
whole root, is capable of becoming green by the action of the light 

6thfyf The developement of the roots is generally more rapid in the 
dark than in the light, although experiments produce very varied results. 

6thlif, Branches immersed in water do not sensibly imbibe the fluid by 
the bark, but by the exposed parts of the woody body, whether in conse- 
quence of a transverse section, or upon the external surface simply deprived; 
of the bark. 

7thlt/, Water absorbed by the woody body has a tendency naturally up* ■ 
wards, towards the upper parts from which it has entered ; because the 
leaf -buds, when they are excited by heat, attract towards them the water 
absorbed by the roots or the exposed wood, and it is by a similar process 
that the tvees are enabled to produce le^ives In spring. 

Sthly, Water penetrates more slowly in branches which are inverted, 
than in those in a natural position. 

9iMif, Water absorbed by the cut base of a branch, unites with the co- • 
louring matters with which it may be charged in the branches which are 
developed by this action. 

loth. The roots which are put forth in coloured water, imbibe from it 
the colouring matter, which they transmit to those roots which are above 
them, but which are themselves not immersed in the coloured liquid. 
■ lUh, The length and the form even of the roots may be much modified. 
by the natuie of the medium in which they grow. 

47. New plan of grafting Pear trees.^-A very interesting paper on the 
cultivation of an early and a late variety of the pear on the same wall-tree, 
by Mr D. Montgomery, gardener to the Duke of Montrose, is printed in 
the Transactions of the Horticultural Society of London, yo\ vi. p. 367. 
He proposes to graft the half of the late pear-trees with the early sorts, and 
half the early trees with the late sorts; for example, every alternate branch 
of the crassane with the jargonelle, and of the jargonelle with one of the 
best late pears. In this way there are two chances of success. Should the 
jargonelle, which is very early in blossom, fail, from unfavourable weather, 
the late sort, which flowers at another time, may succeed. Another 
advantage arises from the crop coming at diflereut times. TheJJinp 
Konclle ripens ofP before much eflbrt is required from the tree to support, 
the late sorts, so that the tree is more capable of supplying nourishment to 
half a crop of jargonelles, than if the crop were all of that sort ; and 9mA» 
early pears are all gathered before the late sort begins to swell to siie, the 
tree is at once relieved from half its crop, and i% better able, to mature in 
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greatei perfection its klc produce. Mr Montgomery states, that the trees 
produce finer fruit in this way than if they were all of one sort. Mr Sa> 
bine, tlie ahle secretary to the society, recommends the adopiiou of thia 
plan in England, on the ground that, " aa few families can CDnsmne the 
entire produce of a fuil-sized, well-managed pear-lree of any one kind, 
much waste would be avoided, as well aa more variety for the table secured, 
if every tree on a wall were worked with two or more kinds." 

IV. GENERAL SCIENCE. 

48. Effict of Moonlight on the Eyes.—lhs effect of the moonhght on 
the eyes in E^ypl is singularly injurious ; the natives tell you, as 1 found 
afterwards they also did in Arabia, to cover your eyes when you deep in 
the open air. The moon in Egypt strikes and afiecta the sight, when you 
•leep exposed to it, much more than the tun ; a fact of which I had a 
■very unpleasant proof one night, and took care to guard against it after- 
wards ; indeed, the sight of a person who should deep with his face ex- 
posed at night would soon be utterly impaired or destroyed. — Game's 
Letters from the Fail. 

49. The Royal Medids for 1826 adjudged to Mr Dalton and Mr 
Ivory.— The Itoyal Society of London, on the 30th November 1836, ad- 
judged one of the Royal Medals to Mr John Dalton '' for his develope- 
nent of the chemical theory of definite proportions, and for his various 
other labours in chemical edence; and the other to James Ivory, Esq. 
for his papers on tlie figures of the planets, on astronomical refractions, 
and othtr mathematical illustrations of important parts of astronomy." 

In announcing these aUjudicatiuns, we cannot avoid expressing our 
doubts of the propriety of the principle which the Society has adopted. 
Of the illustrious individuals on whom that honour has been conferred, 
we have the most exalted opinion. They arc the proudest ornaments of 
Englisii science, and ought to have received ftom a grateful country r^ 
wards much more subiitaiilial than honorary laureli. Fame has long 
since consigned their names to immortahty, and it seems to us to be an anti- 
climax in honour to place at this lale period a disc of gold upon their shrine. 
We had imagined that the royal medals were granted as a stimulus to new 
discoveries, and not as a reward for old ones, and we are sure that, while the 
emitting principle continues to be recognized, no young philosopher will, 
under the influence of these honours, make any great effort at discovery. 

Dr WollastoQ and Dr Young must receive the royal meilals for 1B27; 
the Bishop of Cloyne and Mr Pond must receive them for 1828 ; Mr 
Herschel and Mr Babbage for 1829 ; Mr Troughton and Captain Kater for 
. 1830, Dr Thomson and Dr Henry for 1831 ; and Mr Burlow and MrChriatie 
for 183S. These giiled individuals, mho are placed at the head of English 
science, merit every honour that the Royal Society can bestow ; but every 
Mpirant after scienliiic fame would thus be struck out of the list of com- 
petitors for the royal prize, till all the veterans of edence had received that 
distinguished honour. 

vol.. VI. so. II. AfltlL 1827. A a 
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Ml. Till Coi,Ui/ Medal of 1926 adjudged to Mr A'ou/A.— Tbe Hoyil 
Society liaa adjudged the Copley Medal to Juines South, Esq. F, R.8, 
London and Edinburgh, for his paper on the apparent distance and poai- 
tiotu of 438 double and triple stars, a work which well merits this high re- 
ward. 

51. Diamond Mima of Butidelkhand.—these mines are sitaated on the 
table-land, between the first and eecond ranges of hilU near Panni, and 
extend from the Kin Biver, eastward as far as the Chila Nadi, and no 
diamonds are found beyond these limits. They are the extlusive property 
of the Bajah of Panna ; but adventurers may dig for them, if they choose 
to pay the eipencea, and a tax of on^-ftiurth of the produce to the r^jah. 
The mines, however, are so much exhausted, that this privilege ia rwely 
accepted. The diamonds are found in a red gravelly soil, at various depths 
below the surface, from three tojifteen feet, but generally at three or four 
feet ; and they are separated from the soil by waebing and sifting it. The 
diamond is of the-table or flat kind, and is rarely found perfect.— Captain 
Franklin's Memoir on Bondelkhund, Tnuis. Royai dtiatic Society, vol. i. 
p, 277. 

43. Destructive Earthquake at SI Jago de Cnia.— This earthquake, the 
most tremendous which has been experienced for fifty years, look 
place on the Ifith September, between three and four o'clock, anddestroy- 
ed nearly one-half of the town. The second shock was more severe thaa 
the first, and each lasted one minute. The earthquake began with a noise 
like that of heavily laden waggons dragged over k paved archway, and 
ended with a tremendous explosion, like the simultaneous discharge of a 
great iramber of cannon. Men, women, and children left their beds, and 
fled to the cathedral, amidst the most distressing cries and shrieks, where 
they plunged into the water of the baths, which had been blessed by the 
priests, and remained there up lo the neck for hours. The earthquake 
was felt at Kingston, Jamaica, at the same day and hour. 

Si. Earthquakes at SI Brieux.—An earthquake was felt at St Brieux {Dtp- 
Cotea da NordJ at sl" p. m - The thermometer stood at 53° fl', and the baro- 
meter at 29 inches. The shoak lasted from twelve to fifteen seconds, and 
seemed directed from east to west. During that time a noise was heard 
like that of chariots moving over a pavement.— Le Globe, No. 81. 

Anothar earthquake seema to have been felt at St Brieux on the a4tb 
.Tune, on the same day that it was felt at Inspruck, 

54. Earthqaake at Arran, in Scotland.— kn earthquake was felt and 
heard in the island on the 26th November 1820 about 4 r- a. The fiu^ 
iiiture in the room rattled, and the chairs moved as if the floor had been 
in motion. This motion continued three or four seconds, A rattling 
noise, like that of heavy carts, or of a thrashing mill, was heard ii 
quarters of the island. The sky was serene and pretty clear, with s 
any wind- 
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55. Profrttor Gmelin'a Anali/iU <<}' the Water uf l/ie Dtad Seu.—Veo- 
feaaot C. G. Gmelin of rubingeii Iios just cominunicated to ua tlie tbllow- 
tng analyBis of the water of the Dead Sea, the specific gravity of which, at 
a temperature of 61^° Fahrenheit, he had found to be = 1.21233. He 
obtained the following result: — 



Chloride of Calcium, 


3.2UI 


Chloride of Magnium, 


11.7731 




0.4393 


Chloride of Sodium, 


7.07T7 


Chloride of PotaGsium, 


1.0738 


Chloride of Aluminiuin, 


0.0896 


Chloride of Manganese, 


0.2117 


Muriate of Auimoni^, 


O.JM)75 


Sulphate of Lime, 


O.0SS7 




91..S39S 
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46- Eruptiim of one cj the large Craiera of Mount ffuararai in lH03.— 
This eruption inundated Geveral villageB, destroyed n number of planta- 
tions and extensive iish-punds, filled up a deep bay about twenty milcB in 
length, and formed the preseut coast. An Englishman who TC5ided thirty 
years here, told ub he was astonished st the irresistible irapetuoBily of tho 
torrent. Stone nalU, trees, and houses, all gave way before it; even 
large masses of rocka of hard ancient lava, when surrounded by the fiery 
stream, soon split into small fragments, and falling into the burning mass, 
appeared to melt again as borne by it donn the mountaio's tiile. The 
lava continued to flow for two or three days. In several places on the 
const, the sea rushes with violence twenty or thirty yards along the cavitie* 
beneath the lava, and then forcing its waters through the aperture on the 
Eurtace, forms a uumber of beautiful ^e' d'eaut, which, foiling again on 
the rocks, roll rapidly back to the ocean. — Rllis'a MiMionary Tour throvgfi 
Haaaii. 

57. CeUbniied Lava, Cavern of Jiaaiakear— This cavern is near Kairua, on 
thevresteoaat of Hawaii. At^erenteringitby a small aperture, the mission- 
aries passed on iu a direction nearly parallel to the aurfiiee, sometiniea along 
a spacious archway, not less than 25 feet high and 20 wide, at otlier limes 
by a passage so narrow that they could with difficulty press through, till 
they had proceeded about 1200 feet, where their progress was arrested by 
a pool of water, wide, deep, and as salt as that in the bottom of the lavj, 
a few yards from the Bea. More than thirty nalivca, most of them carry- 
ing torches, accompanied ua in Che descent, and on coming to the water, 
simultaneously plunged in, extending the torches with the one hand, and 
swimming about with the other. The partially illuminated heads of the 
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natives Eploshing about in tlie subterranean lake; the reflection of ibc 
loreh light on its gilded niiface; the frowning sides and lofty arch of tbD 
black vault hunj; with lava that had cooled, with bva in every imuginsble 
■hnpe ; the deep gloom of the cavern beyond the water ; the hollow BOund 
of the footsteps, aad ihe varied reverberation of the voices, produced a lin- 
gular effect. The mouih of the cave is about half a mile iVoni the tea, 
ind the perpendicolar depth of the water probably not less than SO or 60 
Ael. Its water is cool and refreshing. From its ebbing and flowing with 
the tide, it has probably a direct coromunication with the sea. — ^fillit's 
Mittionary Tour through Ilamaii. 

is. On the Length of the Ancient Stadium.— A very accurate map of 
Turkey in Europe, and of Greece, has just been published by M. Lc 
Chevalier Lapie, Irom materials collected by Count Guilltminol, the 
French ambassador at Constantinople, and Litu ten ant- General Bjron Tre- 
inelin ; a very important result for understanding ancient get^aphy, and 
which, from the accuracy of the new map, has been obtained by ita 
editors. The learned differed with respect to the value of the itadiom 
which Strabo and the ancient geographers used for indicating the di«tance« 
between different places. It ia evident that, in order to determine its 
value, we ought to ascertain the real dislauces between different points, 
whose poiicion has not changed ; and to deduce from this the true length 
ofthe ancient measure. 

The precision with which M. Lapie hai drawn his map, hoe completely 
resolved tbe problem, and has demonstrated thai the stadia of ancient 
geographers were, according to the opinion adopted by M. Gosselin, and 
fleeted by D'Anville, 7UD to a degree. Strabo, for example, rickons it 
SOU stadia from Corinth toAi^os, audPausaniaa GQO from Sparta to Olym- 
pia. These are tlie exact distances found on the new map on itadiaof 
71K) to a degree, which proves at once the accuracy of the ancient geogra- 
phers, and that of the modem maps— Xe Globe, lOM June J626, tom- iii-. 
No. 73, p. 391- 

i9. Miniature Foteaooet in America, — The tate Dr Dwifiht (Traiiefi. 
vol. ii. p. 303,) in his description of StafTord in Connecticut, inenliolu 
a volcanic eruption, reported to have token place in that town. The spot 
alluded to ia a high rock, farming the western bunk of the valley of the 
Williinantic, and distant nearly a mile from the Springs, Similar en^)- 
tions ore said to have taken place in the Soapstoue mountains of Somera 
county. After a long continued rain, it is said by some of the inhabitonta. 
living near the place, that reports have besn heard ftom the mountains in 
frequent succeKsion, louder than that of muakctry. On examining this 
rock not long since, a small hole, about ij inch in diameter, was found. 
which exieoded to a conaiderable depth into a bed of ihesulphoretof iron. 
The mouth of this hole was extended in the form of a funnel, and waa 
filled with leaves, earth, nad a mixlnre of the sulphate of iron. In Monsou 
cDiiDly also, it is said that, some years ago, a similar eruption took place in 
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z spot nhich aboundB with sulphuret of iron, and tt 
iDdieations of the truth of the story. 

60. Effects of the Inspiration of Hydrogen. Signor GiamoeoCardone in- 
baled, at two iDGpirations, SO cubical iachea of hydrogen- The effects 
were, great difficulty of respiration, constriction at the mouth of the 
Etoiusch, copious perspiration, a general tremor, on extraordinary tense of 
heat, alight nausea, and violent headach. Vision was inipiired, and the 
eara rung. All these effects soon ceased, except flial of heat, urhick iimreat- 
ed in an alarming fnanner. M. Cardone'a health was restored by the 
abundant use of cold drinks. Giornale di Fitica, v'm. S9fi> 




Aht. XLIV.— list of patents GRANTED IN SCOTLAND 
SINCE NOVEMBER «, ISSG. 

40. Dec. 13. For certain ImprovcTnenls in ApjiaratUG fbr Cooling and 
Hentinp Fluids. To Jameb Yandell, of Broad Wall, Surrey. 

41. Dee. 1*. For s New Apparatus on which to Suspend Carriage Bo- 
dice. To Henry Cbaules Lacv, MEinchester. 

412. Dec. H. For certain Improvements on Apparatus applicable to the 
Burning of Oil and other Inflammable Substances. To Thomas Ma- 
CHEX.L, County of Middlesex. 

43. Dec. 20. For nn Apparatus adapted to Cool Wort or Must, and fbr 
Condensing the Steara. To DoMiNtauE Pikbee DEuaBitonca, Esq 
County of Middlesex, 

4*. Dec. 89. Far 8 New Engine fiw oommunicating Power- to answer 
the purposes of a Steam-Engine. To Count Ai>olfue Eugene »e 
SoSEN, County of Middlesex. 

iS. Dec. 29. For certain Improvements in propelling Boats and Ships 
and other Vessels or Floating Bodies, To William Busk, Esq. London. 

I. 1887. Jan. 15. For an Improved Winding Machine. To Hehrt 
RicHARDaoN Fanshawe, London. 

3. Jun. IS, For certain Improvements in the Machines used for card* 
ing, slubbing, Blivering, roving, or spinning wool, cotton, waste silk, 
Ghort staples, hemp, and flax, or any other fibrous materials or mistures 
thereof. To Mose Poolb, County of Middlesex. 

3. Feb. 8. For certain Improvements in the Manufacture of Gas fbr 
the purposes of Illumination. To John Fhederick Daniell, Esq, 
County of Middlesex. 

4, Feb. 2. For certain Improvements in Machinery or Apparatus fbr 
preparing Rovings, and for spinning, twisting, and winding fibrous sub- 
stances. To Mauxice de Jongh. 

S- Feb, 7. For a new method of constructing S team-Boilers. To 
.Tames Fbaseh, London. 

(I. Feb. 13. For certain Improvements in Atr-Engines for the moving 
of Machinery, To the Rev. Robbut Stirling, County of Ayr. 
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I. IS. For oti Improved metbod of coDitructiDj; Capstans ud 

a. To Jahes Fbaseu, Lontlon. 
8. reb. Si. For certain ImpreiemeDU in Machioery for faecUing ci 
dreoioR, ontl for breaking, scutcbing, or denniDg hemp, Sax, or olba 
fibrouB substances. To Kobebt Bosk and William King Wistlhi, 
County of York. 



Aa». XLV.— CELESTIAL PHENOMENA, 
From April 1 1( to July 1»( 1837. Adapled lo the Meridian of Grwu- 
wich. Apparent Time, cxcepiin^ T Eciiptet of Japifer't Satclliln 
irhrch are ghen in Mean Time. 
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13 22 30 

19 22 41 

25 22 58 



1 

7 
13 
19 
25 



23 26 

23 56 

23 

53 

1 18 



21 33 

21 36 

21 39 

21 42 

21 44 



21 48 

21 61 

21 54 

21 59 

22 3 



1 24 
1 18 
1 12 



1 
1 



6 


JUNE. 



52 

45 

37 

30 

22 



9 51 

9 26 

9 1 

8 37 

8 12 



7 43 

7 17 

6 55 

6 31 

6 7 



3 38 
3 18 



2 
2 
2 



57 
36 

15 



1 51 

1 29 

I 8 

46 

25 



17 27 

17 1 

16 41 

16 17 

15 53 



1& 23 

14 57 

14 S3 

14 7 

13 43 



DeclmaHon of the Planets. 



APRIL 

Mercury. Venus. Mars. Jupiter. Saturn. Georgian. 

O / O / Of Of o«' o/ 

10 7N. 12 34S. 15 IN. 2 13 S. 22 47 N. 

7 28 10 37 16 23 1 55 22 48 

4 27 > 8 29 17 40 1 38 22 49 

2 26 6 11 18 51 1 22 22 50. 

1 58 3 44 19 65 17 22 50 



1 

7 
13 

19 
25 



21 


rs. 


?r 


6 


21 


6 


21 


4 


21 


3 
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MAY. 

1 2 63N. 1 lis. 20 63N. 56S. 22 61N. 21 3S. 

7 4 57 1 26N. 21 46 44 22 61 2 4 

13 7 63 44 2229 036 22 50 26 

19 11 26 6 41 23 6 30 22 60 

25 15 22 9 14 23 35 27 22 47 21 6 

JUNE. 

1 19 63N. 12 6N. 23 69N. 27S. 22 48N. 21 8 

7 23 3 14 24 24 12 30 22 47 21 11 

13 24 61 16 31 24 18 35 22 45 21 13 

19 25 18 23 24 16 43 22 43 21 16 

25 23 64 29 24 7 63 22 40 21 17 

The preceding numbers will enable any person to find the podtioittof 
the planets^ to lay them down upon a globe^ and to determine their rinngB 
and settings. 



Art. XLVI- — Summary of Meteorological Observations made ai Kendtd 
in December 1826, and January and February 1827. By Mr Samuzl 
Ma&shall. Communicated by the Author in a Letter to the Editoi^ 

State of the Barometer, S^c. at Kendal in December 1826. 

Barometer. Inches. 

Maximum on the 27th and 28th, - - 30.29 

Minimum on the 2d, - - - 28.62 

Mean height, ----- 29.61 

Theraiometer. 
Maximum on the 11th and 31st, - - - 60* 

Minimum on the 27th and 28th, - - 26* 

Mean height, ... - - 40.24*' 

Quantity of rain, 4.078 inches. 
Number of rainy days, 17* 
Prevalent iwind, S. W. 

The barometer has been higher during the greater part of the month 
than is common at this season. The temperature of the air has been the 
most extraordinary 1 ever knew in this month, or perhaps in any other, 
the air being little different in the nights from the days ; in some cases 
varying not more than 1°, 2°, or 3°. 

We have had very little snow, and that with the wind at £• and S. E. 
The rain has fallen, excepting in two instances^ in very small quantities 
at a time. 

State of the Barometer S^e, at Kendal in January 1827. 

rometer. Inches. 

Maximu^ti on the 19t - - 30.08 

Minunum' on the 14t] - - 28.89 

Mean height, - . - - 29.61 



Marshairs Meteorology^ 

Thcnooineler. 
Maximum on tlie Bth al^d ITth, • - 49° 

Minimuin on the 4[h, - ... 3° 

Mean height, .... 34.50' 

Quantity of rain, &630. 
Number of niiii)r days, 14. 
Pravalenl winds, S, W. 

The temperBture of tbis montli, like the last, has varied much Icsa be- 
tween the nights and days than is commonly the case, the iherniometer 
in ecvenil instances being not more than 2° or 3° different in the night 
fVom the preceding day. At the beginning nf the month the cold was in- 
tense, the thcttnometer varying from 9° to the freezing point, for nearly 
a week. In ibree daya, ibe 1 Hh, 29lh, and 30th, upwards of four inches 
of rain fell. On the 14th, 1.140; on the a9ih, 1.730; and on (lie SOih, 
1.209. We have had seveml falls of snow during the month, but mostly 
in small quantities at'a time. The diatricts east uf this place have occa- 
sionally had much greater deposits of snow. 

On the 9th the Aurora Borealia was very bright, attended with Tiviii 
etreamers of light. On the ISth there was a well-defined lunar halo. 

State of the Barometer, S(c. in Kendiitfor February 1827. 





Baiometer. 


Muumimi on the 4th, 








Mean Height, 








Maximum on the 28th, 




Minimum on (he 30(h, 





Mean Height, . . . , 33.82 

Quinlity uf Rain, 2.C9R inches. 
* Number of rainy dnys, 5. 
Prevaknt Winde, N. 

During this month we have had winds from tlie N. and E. the baro- 
meter keeping sieody, and generally high. Though the ihermomeler has 
not been so low as in Eome parts of last month, the cold weather has been 
of longer duration, and the mean is less than that of January. But one 
slight shower of rain fell till the 33th ; and the deposit measured on that 
day by the rain-gage was chiefly melted snow. This, together with heavy 
lain on the S6th, (1.3SR inches,) makeit the total quantity S.698 inches 
for this month. The town is seldom visited witli so heavy a tall of snow 
as that which fell on the 17th, and which was on an average upwards of 
seven inches deep, the wind having been for the previous six days in 
N. and E. 

* Under this head arc included ihc duys on whtth snow and lain fclU 
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Acids, oev ones, 351.. 

AdJc, Mr, hia meteonilagiciil obsecva- 

tioDB, 192, 37tl- 
Air, on its duEba^e hj diflerent ori&xs, 

le wilbout values 



Air pumPi on a new 

ot stopcocks, 133. 
Alcohol declveil ftom tlie 



America, 
61. 



orth.n 



of described. 



SoO — DD the peculiu lustre of peiall, 
•2T! — on Ibe diStrent crrstsllinc fonua 
of tbe same body, 21)0— on the strac- <i 
ture at' baytoiite, 301 — liig ticaU>« aa ^ 
mitieialog; announced, 3(1. ' 

Btisbane, Sir Thomas, on the tempera- 
tiite of the earth at Sydney, S2&— hia 
meleoiologicsl obserTstioD* Bl Port 
MncquBrie., 24 & 

Brome, u new Bubslance described, J77i 



Apopbyllile, on a new form of, 363. 

Artt, society of for Scotland, proceedings 
of the, 344. 

Audubon, J. J. Esq. on tbe canion 
croir, 156— on the wild [ugeon of Ame. 
liea, 297 — bia ornitboli^y of the Unit- 
ed States, 180. 

Aurora borealia hu no effect on tbe 
needle, 167 — remarkable one described, 
168 — Noise of observed by Heame, 
348. 

Baking, on the iheoiy of, 73, 351. 

Bilard, M. on bionie, 177. 353. 

Bulow, Pralessor, on the effect of the 
rotation of solid and hollow balls on 
the needle, C — on tbe developement of 
inagnetiam by rotation, 285^-on the 
position of tbe plane of no ileviation in 
China, &c3I& 

Baiomctei, on its great variation in tR22, 

177- 



inr, how to produce a fine one, 

cured by an artiScial papil, 

Bowt, Dr, on the sea-serpent, 126. 
Boracie acid, on tbe light it emits when 

separated into fragments, 17«- 
poiy de St- Vincent, M. on the cochineal 
■ - insect in Spain, 326, 
~--iy of South Africa, 36G. 

" ■ m the bolaoy of South 



I, nr, ( 






133 






les, hoB 



Bpre- 



Calcai 

■v^liheni, 163. 
Caldncll, i'rofesBor, on Ibe mean t 

perature of Chapelhill, 24t). 
Cambridge PbilotAphical Societyj 

ccedingB of, 343. 
" ' * osidegas, modeof preparing it,. 



I reniBrkableTi 



3S0. 

Cnrburetled bydri^en, 

decomposition ot, 325 
Carrion trow, on the habits of the, IfiS. • 
Caiem ot' Plsnirja described, 220— of J 



375. 



Celestial Phenomena, 188, 

Cerium, silicate of, :i57. 

Chemistry, elcmcnu of, by Dr TurnW^i 

analyzed and tecommende' 
Cblotides, alkaline, on their 

properties, 840. 
Christie, 8. H. Esq, on the history of t) 
_iecismbj 
n mimetic influence in 



20. 



[s natinalizatiiin in 



Africa, SOa 



Bowblen 



n America, 
9, 361. 



lith Eeratthes and 



e, 267- 



Bread, on the art of baking it, 73, 351. 
Brewaler, Dr, on the new fluid in esp. 
.phire, 155 — on the separation of epistil- CrytUUine forms, 

Wte from Heulanditc, 23IJ — on an im- " ' ' -' ' 

proTenient of the nautical eye-tube. 



rays, 104. 
Cob^lo.bitDiuthie 
Cochin e.il inEect, i 

Spain, 326. 
Cold produced by mising metals, S84. 
Colquboun, Dr, on the art of baking 

bread, 73, 351. 
Coloured tings produced by electro-diemi- 

cal action, 313. 
Colladnn, M. on the action of an electrical 

machine on the needle, 140. 
Comets of 11)25 and IR26, 17$, 346— on 

tbe totation of one about its aiia, 85. 
Compressibility of diflcrent Quids, 901. 
Compression of water nith high degrees 



<n for. 



Crystals, on their regular compositioi 
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D*Aubiiis8on on the discharge of air ttotn 

orifices, 162. 
Dead Sea,, analysis of its waters, 374. 
Decandolle, Professor, on the animal 
which dyed red the Lake of Morat, 307, 
-»on the Lenticellse, 367. 
Diamond mines of Southern India, 97 

—of Bondelkhund, 370. 
Douglas, Mr, on the Botany of , Columbia, 

113. 
Drawing upon stone, on a new method 

of, 161. 
Drummond, Mr, on the botany of the 

rocky mountains, 1 10. 
Dry Gases, how to confine them over 

mercury, 351. 
Dumas, M. on preventing the deposits in 
pipes, 163 — on carbonic oxide, 350— > 
on chloride of iodine, 354. 
Dunlop on the probable rotation of the 
comet of 1825, 84— on Encke's comet, 
175. 
Duperrey, M. his magnetical observations 
during his voyage round the globe, 
254. 
Earthquake, on the efi^ects of one in a gold 
mine, 218— various ones describe, 370. 
Elaine, how to separate it from oils, 334, 
Electro-chemical phenomena, some new 

ones described, l^A. 
Ellis, Rev. W. on the volcano of Kirauea, 

151,212. 
Emmett, Rev. Mr, on bleaching Flax, &c. 

336. 
Epistilbite separated from Heulandite, 

236. 
Equator, on the mean temperature of 

117, 136. 
Expansibilities of different metals, how to 

measure them, 225. 
Falkland Islands, on the Zoology of, 321. 
Ferns, notice of Dr Hooker and Dr Gre- 

viUe^s new work on, 184 
Flax, on a new method of bleaching it, 

336. 
Fossil remains at Harberough, 199. 
Fountain, Periodical, in the Jura, 176. 
Franklin, Captain, notice of his expedi- 
tion, 107. 
Galvani*s first experiment made in 1700, 

349. 
Geofiroy Saint Hilaire, on the plumage 

of pheasants, 9. 
Gerard, Captain^ his survey of the Val- 
ley of the Setlej River, 28. 
Gilbert Davies, Esq. on the theory of 

suspension bridges, 169. 
Glass, painted, method of fixing it, 50. 
Gmelin, Professor C. G. his analysis of 

the waters of the Dead Sea, 374. 
Gold, native of Vermont, 361 
Gordon, David, on a singular decomposi- 
tionofoilgas,326 



Graham, Thomas Esq. on nitrification, 
350— on the fermentaticm of bread, 
351. 
Grafting pear trees, on a new method of. 

368. 
Gray Mr on the subterraneous sounds at 

Nakous, 153. 
Greville, Dr, his work on ferns announ- 
ced, 184. 
Gun, notice respecting Zinamerman's safe- 
ty one, 337 
Haidinger, Mr, on the specific gravity of 
minerals, 120 — on the regidar compo- 
sition of crystals, 278. 
Haidingerite, a new mineral species, 317. 
Halloysite, a new mineral, 183. 
Halos and Parhelia, Memoir on, by M. 

Fraunhofer, 34a 
Harlan, Professor, on the mammy^ifl q£ 

North America, 32a 
Harvey, George, Esq. on the efiect of • 

magnet on a pendulum, 288. 
Hawaii, on the volcanic character of, 212. 
Haytorite, a new mineral species, 297. 
Heat extricated from compressed air, 349. 
Herschel, J. P. W. Esq. on the light 

emitted by lime, 17a 
Hetepozite, analysis of, 362. 
Heulandite and Epistilbite separated, 

236. 
Home, Sir Everard, on the formation oC 

pearls, 275. 
Hooker, Dr, his work on ferns annowi- 

ced, 184. 
Humboldt, Baron, on the mean tempera- 
ture of the equator, 136. 
Huraulite, analysis of, 363. 
Hydrogen, on the effects of its inspiration, 

373. 
lodous add, on Sementini's, 352. 
Iron and manganese, process for separat- 
ing them, 350. 
Ivory, Mr, on heat from compressed air, 

35a 
Jamesonite, analysis of, 358. 
Jupiter, observations on his satellites,'&c 

175. 
Kendal, meteorological observations made 

at, 190. 
Kersten, Mr C. on cobalto-bismuthic ore, 
355 — on Selenium in cupriferous mine- 
rals, 357. 
Kirauea, the volcano of described 151 , 
212. 

Kupffner^s law in mineral(^, consequen- 
ces of, 364. 

Laumonite, on a new form of, 364. 

Laurent, M. his method of drawing on 
stone, 161. 

Lava cavern of Raniakea, 372. 

Layton, Rev. James, on the fossil re- 
mains near Harborough, 199. 



Liebig, M. on Bromine, STiB. 

Light, Dn the nature of that emitUtl by 
Ulne. 176 — on ihiit tleveloped at the 
aepBnlion of Bonicie Hcid into frag- 
ments, 176. 

Longehamp, M. on nilriBi-ation, 350. 

Luiiel cavern described, 24J. 

Mogtiet, on the effect of nae on the pen- 
dulamofadock, 2SS. 

Magnetic needle, on the deviation of b; a 



Pheasants, on the diangc in tbeir plum* 

age. 9. 
PhiUips, Mr, on Haylocite, 287. 
Pbysicdl Geography, contrtbutians to,! 
IHnzii, iVI. ikeldi of bis life and w 

ing«, 193. 
PiKean, wild, on its habits, 3S7> 
Fine, on a new and lingular Tariety 
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;, U9. 

raja. 



3, 95. 

Hunmalia of Kotlh America, 3-2a 
Marine animals (hat borrow and boie de- 
scribed, 370. 
Maraball, Mr Samael, hia meteaiolf^- 
rs! observHtiDnB at Kendal, 190, 274, 

377- 

Mean temperature of Chapel ttill, 240 

—of North W. Coast of America, 251. 
Mechanical InientioDS, bislory of, IGl, 

334. 
Medals Royal, adjudged, 369 — Copley 

Medal, 370. 
Meteoric Stone of many substancea, 177. 
Melcorologic-jl obaervations, made every 

hour on January Ifltb, snd July 17th, 

144— in UiE Arctic Rf^jiona, KB. 
Minerals, table of iheir epeciiic gravity, 

130. 
Mohs, Professor, appointed fo the Mi- 

Deralogical chair in Viennd, 3J8. 
Mohsite, a now mineral species, 363. 
Morat, lake of, dyed red with animals of 

the genus oscillataria, 307- 
Muscologia Britannica, Dr Hooker and 



Pitchy iron-are, analysis of, MS. 
Planets, elements of the four new, 284. 
Planina, the cavern of, 210. 
Port Maequarie, meteorological obiem- 

tions at, 24li. 
Processes in the tiseful arts, history of, ISI 

—334. 
Proto-Ferrocyanalc of Iron, 354. 
I'ymcUliire, a new mineral species, 35S. 
Quesneville, M., his process for separat' 

itig iron and manganese, 354. 
Reftacdon, unequal, curious case of at 

BriiUington Quay, 2'J'i. 
Richardson, Ur, on the botany about ForE 

Franklin, II17. 
IlDbison. John, tlsq. on a method of fix. 

Ing glass in painted windows, 50 — on 

the failure of the suspension bridge at 

Paris, -^40. 
Hose. Dr G, c 

rochlore, 3&1I 
Rose, Ur H. his analysis of zinkeiute and 

JamesDuite, 358 
Royal Society of Edinbtirgh, its proceed- 

inga, 173,343. 
Salts, on their different primitive formi by 

changing the so" """ 

Sapphire, on the j 



Taylor' . 
Nasmylh, Mr Jamt 



, his ii 



Observatory of Edinburgh, 1 75- 



Saiiirn, obceivadons on its ring and satel- 
lites, 174. 

Savart, M. on vibrating bodies, 204. 

Say, Captain, bis stereometcr, 333. 

Scoiesby, Rev. W. on some remarkable 
effects of unequal retraction, 293. 

ScDulcr, Mr, account of his voyage to 
N. W. of America, 228— on the cli- 






381. 



s, 357. 



iw species whi 
irat, 307. 
uid boring a, 



Pear-trees, ticw method of grsf^g, i 

Peritins, Mr, on the compression of 

I ler, 207.— his steam-engine, 33B. 



Selenium in cupriferous m 
Seinentini, on hia iodous acid, SbS. 
Serpent of die American seas, 126. 
Sctlej river, ou the valley of the, 28. 
Sheep, rocky mountain described, 328- 
. Socieues, proceedings of, 173, 3-12. 
Solar eclipse of November 1820 obBcrr- 

ed, 347. 
Solar raya, on Ihrir lOBgneCic influence,' 

104, 302. 
Sounds, subterraneous, at Nakoua, 153. 
Stadium, on the length of the ancient, 

372. 
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8l«»-«qgliie,BodeiofBerldiii*t» SSIL WhewoU, aev. W. m « notatte te 

Kteam luiWgatkiii, on its pwgrtn in In- oijrtalBne fifnu, 1. 

•8t«MD4Milen,on Aebontiqf fi;a8& . tiniinCi at China, knd 8c Hdow, 3ia 

-StnreiMaDetMr, Cntain tej*s, iciiifed by Wine, how to mtoio it whm toned. 

PnfeMor La&, 3S9L 188. ^ 

Suufe, M. on Batnni and Jufibat^ 175. Wohkr, Dr, luf analjwia ot ffmdilan^ 

SunrpMidiieedbgrapinainNoftiiAnia- Ml* . • ^ i m - c 

ISi^U^ Wolftam,anaIyria<Cajiiie^n^5l^,. 

SiMPonrfon InidgMi dn the matUematieal WoOna, Ur, on Aa diflbant |nnnillni 

ttooiT of, iOO— laihuaof oneat Fteli, Ibraii of Mlti with different, m^wm^ 

200. «». 



^HvdnejryOntfaemcanteiBpeiatiifaofySM. Viiwidng bodiei, on their moika of diri. 

^Taylor, Mr, on the bunting of itcam* iion, iM. 

boilen,SS5 Vokano on a large extinct oneat HavHi, 

Temperatare, mean, of the equatar, llTt 187— Emption of one- in Hnaiani, 

IStf. '971— Miniature ones in America, 379L 

Thenavdite, a ncv nineial, IflS. VoltaieeondactaryflffBct of noiMagdfae 

Ttipoi Air, on HaytMite, a97. - onone,S4a 

Tiimer,Dr,on Haidingedi^aneirBiine- Voyi^ U.N. Saa.ontiieLdi«Dfl9d wact 

lal, Sn-liii Elemente of Cheniitqr of BoodieRi India, 87. 

analyifld^ 388.* Tbem, ^ lakn of^deteribed, SI9 

Warborton, Mr, on the tea aeiiient, 198. ZimmennanV ttfety oiin, 397. 

Waidrop, Mrontheiecoforyofwriit Inr Zinbanile, a new nnnerai, ITL-anabw 

an ar&ial papO, 98. 01^888. ' 

Watar, on a wbitance wUdi inflamei in fimita, on die lake of, 288. 

eontaet widi it, S66b Zoologr of die Falkland Ulaada, 881. 

Waterwhedi,onanewinediodof.w«k. g oo|p gf ^ l ,ei)iletfi on» 98a 

ing dMm, 184. * ■ 



DESCRIPTION OF PLATES IN VOL. VI. 

TLATE I. Fig. 1. Illustrate6 Mr Whewell*s paper on the analyns of Crystalline 

Forms. 
Fig. 2 Is Professor Barlow's apj^aratus for the experiments on tbe 

Magnetism of Rotation. 
Figs. 3, 4) 5, Represent the Crystals of Zinkenite. 
I^'igs* 6, 7) 81 Represent Mr Robison's method of fixing Painted Glass. 
Fig 9. Is a diagram iUustratiTe of Mr O. 6ilbm*s paper on Suspen- 
sion Bridges. 
Fig. 10. Represents the Sea Seipent 

Fig. 11, 12, 13, 14, Represent 0r Buchanan's new Air-Pnmp. 
PLATE II. Represents the Phenomena of the Comet which is supposed to revolye 

on its axis, as ohserVed by Mr Dunlop. 
PLATE III. The Map of the recent discoveries of Captain Parry and Captam 

Franklm. 
PLATE IV. Figs. 1, 2, Are Fossil Horns found near Harborough. 

Fig. 3. Shows Mr James Nasmyth's Instrument for measuring er* 

pansions. 
Fig. 4 Illustrates Mr Robison*s account of the failure of the Suspen- 
sion Bridge at Paris. 
Figs. 5, 6, 7, Represent Dr Brewster's ImproTement on the Naudcal 

Eye- tube. 
Fig. 8. S as Thomson's method of heating a Batii. 

Fig. 9. ] irite. 

Fig. 10. ite. 

PLATE V. Illustrate 1 the modes of division of Vibrating 

Bodies; 
PLATE V[. Illustrate on the regular compootion of Crvs- 

t^zed ^ 
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KOnOAS TO CORRBSFONDENtCU 

IThx two ptpeiiy whidi we kim ^ • Ittttt.ltai M<^^ 
JMigen wwe mrt to thk ifairiiy 1y D^ fc»»<«MAMH«m of CopenlMigwi iMfwatnv 
iwdied nt. If Mr FzuDBOSOy to whom thejr were wm!^ AoaU eae tide BodoB^ 
we tiiMt be win Ibrwiid the pepeie withoofc dclej* 

Aiii|IytoMzCiU«LSiBBix.wllqipfler in mr keart Kiintet ItofMfter wi^ 
ft-flBBOBilnUiNi of hit emne leqpecdB^ the iafohuitefy lotetoij motioQ ot the B|e> 
hilly « doctrine whidi he ttiU peniMe in miiiitiifaiiiig. 

We heve leeelTed A*i nay €xmikBt set of obMrfitioni made U Bone on the 
lAh Jemiary ; and also hie toterating CbmvafUm om Ae CTwefr ifjf^gkii 
aid hie JKmiarifcy on Jfoifn^ Fsntviiif, which w&l appear in nest number. We ihdi 
Ito iB^ed to hear from him ae often ae oonfenient* 

# 

We cannot icftr our Conaeipondept Ji IL to mxf woilr bettor thm Mr Badewli, 
pnUiehedin Jnil. h|m1 i iiineiiiii % ell lliri rm eiil ilii r niiiiinfln i ilwlm m i fi i ih i l i 
He win be ffad to learn, bowefor, that a moat oompleto aoooimt of die ariiject is 
now preparing for the EBziriinKOB Exctclop^ia, by IVofeaw Qsasted of 
Copenliagen, the diitingaidied fimnder of diii new ecfanoe. It wiD iqppear nndcr 
the head of THnxo^LZCT&iciTT in nL ztiL part ii. of diat work. 

We beg to acknowledge the receipt of Ae esoelkat feto of obeenratioiie made en 
be 16th Janoary by Mr Stoteley of Kotlingh— >» Mr W.fttow Hatifeof Plymooihy 
Mr Mmdoch; Handy Lodge*, Mr Chrifdion, Bmrdayards, Dr Jadnoo, and BIr 
Macvicar at St Andvew*e| BCr W» Edgworth, Edgwortbatown, the Ber. R. JBofc* 
ler. Trim, ooonty of Meaili^ and Ihoee made at Tobtogen. We tmat dwt dien 
gentlemen and odiem who take an Internet in aodi obeervidone, win not ftiget 
those on die l&th of Jmie next 

In answer to C.'s inquiry respecting the most complete Rain*6age, we beg to re- 
fer him to the very ingeniooe one invented by Mr Donovan, and described in the 
Dublin Phihiophical JoumaL We regret exceedingly to observe that the drcmn- 
stances of the times have obliged the proprietors of this excellent work to diseooti- 
nue it. It contained many original and truly valuable arddee, and was cendnrtrf 
with an honesty and candour of no ordinary kind. 

Mr Foggo*s valuable paper on the Dew Point Hygrometer wiU appear in next 
Number. 

The interesting papers from our esteemed Correspondent in India wiU appear in 
next Number. 

\* Our Correspondents are eamefcdy requested to transmit their CommunicatioDS 
to the Editor before the 5th of March, the dth of June, the 5th of September, and 
die 5tb of December. 

Authors and Booksdle*" *^o wish their Works noticed eaiiy in this Jaumai^ aie 
requested to transmit ^ *'^'* Publishers. Books of Voyages and Tra- 

vels are particularly n returned when desired* 
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